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PETROL y. ELECTRIC TRAMWAYS. 





In the “Correspondence” columns of our last issue, there 
was printed a letter dealing with the burning question as 
to the merits of the petrol tramcar as a possible rival to 
the electric motor, We had great pleasure in publishing 
this letter, because it set forth so clearly the views which 
are held more or less by a'l those who prophesy that 
electric tramways are doomed, and gives an insight into 
the basis upon which they found their arguments to that 
eff-ct. 

Our correspondent, who writes under the nom de guerre 
of “‘ Motor-Tram,” goes so fully into the subject, that we 
feel constrained to follow his line of reasoning, with the 
endeavour to see how it is that, in his opinion, the electric 
motor cannot make a successful stand against its latest rival. 
There are several points raised by our correspondent uron 
which our views differ. As regards the experiment made by 
the Perth Corporation, it is perfectly true that the gauge of 
the track was not altogether above suspicion, but that was 
not the true reason for the petrol car being set aside, and 
we must disagree with him when he states that the first 
fact was entirely responsible for the second. The car 
possessed many disadvantages, which were acknowledged by 
the makers, and they took it back to remedy its obvious 
defects. They did not succeed, however, and on return to 
active service the results were so unsatisfactory that it was 
set aside—not almost wholly set asida as “ Motor-Tram ” 
rather quaintly expresses it—but set aside wholly and 
entirely. | 

As we have already said, the track was not perfect, and the 
running of the car upon it left much to be desired. This 
is a most interesting fact, because the track was of com 
paratively recent construction, and had been found to be in 
every way satis‘actory with horse traction. Tous this appears 
to be very strong evidence in support of our previous state- 
ments, that for mechanical traction it is absolutely imperative 
to relay the track. With mechanical traction the cars are 
subjected to infinitely greater shocks than when they are 
drawn by horses, for the simple reason that the horses guide 
the car to a very considerable extent, whereas a motor- 
driven car is guided solely by the rails; consequently the 
short points and general light construction possible with 
horse cars are totally inadequate to withstand the wear and 
tear of mechanically-propelled cars, even if the two types 
were of the same weight, which they cannot be. We are of 
the opinion that a total weight of 9 tons for a petrol motor- 
car with 50 passengerson board is somewhat short of the mark, 
but even allowing that to pass, who ever heard of a horse car 
of that size weighing anything approaching 9 tons? The 
late horse cars of the L.0.C. may, we think, fairly be taken 
as typical of good practice for such vehicles, and, judging 
from the way they were handled during the upheaval pre- 
ceding the recent electrification, their weight must have 
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been far below “ Motor-Tram’s” estimate. When, as fre- 
quently happened, a car ran off the temporary lines, three 
or four men would lift one end by jumping on the other, 
whilst one or two others stood by, ready to push the wheels 
sideways back on to the lines, during the brief interval whilst 
they remained poised in the air. Such a procedure would 
have been quite impossible with a 9-ton car. 

Space will not permit us to deal with “ Motor-Tram’s ” 
letter, line by line, or we should question several minor 
statements of his; but we will pass on to his esti- 
mate.of the capital cost and working expenses of the 
rival systems, as there we must disagree with him on several 
most vital points. In the first place, our correspondent is 
labouring under an entirely wrong impression when he says 
that the capital cost of generating station and mains have 
been left out on the electrical side. In our estimate we 
took the cost of electrical energy per car-mile at 1d., 
as that is the inclusive price at which power can be 
supplid in numerous cases. The comparison bas to 
be made between the cost of electricity supplied to the 
electric cars and the cost of petrol supplied to the petrol 
ears. If, however, ‘* Motor-Tram” wishes to assume that a 
generating station is built for the electric system, the cost 
of power will not be nearly 1d. per unit. For a large 
system such as we considered in our article, the cost may be 
taken as comparable with that in Leicester, which is in the 
neighbourhood of -5d., including interest, depreciation, and 
all works cost, maintenance and other charges. The 1d. per 
unit which we assumed represents an ample allowance in the 
shape of interest on the capital expended on generating 
plant and feeders. We are afraid the fallacy is in ‘‘ Motor- 
Tram’s”’ statement rather than in ours. 

Then, again, we are called to order because we said that 
petrol cars would cost three times as much as electric cars, 
but we still do not see the error of our ways. The petrol 
car which can be obtained for £1,000 is by no means to be 
compared with the electric car at £600, either in carrying 
capacity or power. For an ordinary electric car it is stan- 
dard practice to use two motors, rated at not less than 
35 H.P. each, but capable of taking considerable overloads for 
short periods. The £1,000 motor-car has only half this 
power as a maximum, and is, therefore, really only equi- 
valent to an electric car of half this rated power. Fora 


petrol car of sufficient power to compare with the electric’ 


car £1,800 is a conservative estimate. It is evidently this 
difference between average and maximum power required, and 
ignorance or neglect of the fact that petrol engines cannot take 
overloads, which have led our correspondent to express such 
surprise at the figure of 90 H.P. which we gave as being the 
necessary engine power for a large petrol tramcar. It may 
interest him to know that this amount of power was the 
result of a very careful investigation which our contem- 
porary the Engineer made not long ago when dealing with 
this subject. 

The cost per mile for reconstruction of permanent way 
should not exceed £6,000, whilst £1,000 should be ample 
for the overhead equipment and bonding. Thecars at £600 
each and four cars per mile, our correspondent’s figure, will 
cost £2,400 per mile. £400 per mile for car-sheds, &c., 
is also liberal. This brings the total cost per mile to £9,800, 
or a total capital expenditure of £548,800. Our corre- 
spondent’s method of “averaging” the depreciation on 
items of different magnitudes is arithmetically erroneous, 
and leads to a result in excess of the true value; but even 
if we accept so high a figure as 10 per cent. on the whole 
capital for interest and depreciation, this gives 1°8d, per 
car- mile. 

Looking at the results actually obtained in practice, we 
find that there are several tramways which, including cost of 
energy, are operating at 5d. per car-mile, and several are 
operating at a much lower figure ; but admitting 5d., adding 
depreciation and interest as per above figures, and allowing 
1d. per car-mile for maintenance—which is ample—we get a 
total of 7°8d. per car-mile for electric traction, as compared 
to our correspondent’s 114d., which shows what a great 
difference exists between actual results obtained and those 
which the petrol enthusiasts would wish us to believeto be true. 

The life of the motive portion of a petrol car can hardly 
be taken to be more than five or six years, as against the 
12 years which may reasonably be expected from electric 











cars, and the cost of maintenance must be very much greater 
for the former. The cost of working—that is to say, the 
cost of petrol alone—which might be obtained wholesale at 
6d. per gallon—would not be less than 1d. per car-mile, 
which means 6 miles per gallon. In estimating this con- 
sumption of petrol, it must not be forgotten that there is a 
considerable amount used in testing the motors, and also a 
certain loss due to leakage. 

The capital cost per car-mile for a petrol-car system equiva- 
lent in every way to the electric system would be as follows, 
assuming that reconstruction of the track is necessary :— 


Reconstruction of track at £6,000 per mile --. £6,000 
Four cars per mile at £1,800 as aces £7,200 
Total cost per mile ... oe Fe . £13,200 


Hence on 56 miles the total capital pea ee: would be 
£739,200, which does not make any allowance for. car 
sheds or garages. Assuming, as before, £400 per mile for 
car-sheds, this makes an additional £22,400, or a grand 
total of £761,600. The depreciation on this amount could 
scarcely be less than 10 per cent. on account of the greater 
frailty of the petrol cars. To this must be added 34 per 
cent. interest, making the total 13} per cent. on the capital 
outlay : 134 percent. on £761,600 = £102,816, giving 3°35d. 
per car-mile. Accepting “‘ Motor-Tram’s” figure of 5d. per 
car-mile for working costs, and adding at least 2d. for main- 
tenance, we get a total of 10°35d. per car-mile. 

Jt will therefore be seen that our correspondent is far from 
the mark in his estimate of the working cost of a petrol car. 

We do not wish to be considered champions of electricity 
where it can be distinctly proved that a new system is better 
than an old one, but we do not consider that any engineer 
who has seriously studied electric traction.in our large towns 
could fail to advocate the introduction of electric tramways. 

There is, however, a field for which petrol cars are 
particularly suitable, and that is for handling branch line 
traffic on our big railways, where the acceleration is of little 
importance, and where economy in working is valuable. Under 
these circumstances, owing to the conditions that obtain, 
petrol cars can compete and produce very good results com- 
pared with steam; but in this case, large diameter of wheels is 
possible, and the track is of the smoothest, and all the con- 
ditions are favourable to the petrol car. In such circum- 
stances petrol cars have proved extremely sncecessful, and 
their use is glready growing enormously. The Great 
Northern Railway has recently invested in such a car, 
purchased from Messrs. Dick, Kerr & Co., the petrol motor 
equipment being supplied by the Daimler Co. ; more recently 
still, the London, Brighton & South Coast Railway has 
ordered two somewhat similar motor coaches from the same 
company. 








Street Box THE case of Ogden v. the Gas Light 

Explosions. and Coke Co., which is reported elsewhere 
in the present issue, raises a question which is of importance 
to gas companies, electric lighting companies, and those who 
are responsible for the laying and-up-keep of underground 
telephone wires. Put shortly, the question at issue was : If a 
street box explodes owing to the ignition of a mixture of 
as and air, and damage is occasioned, who is to be held 
liable? The mixture may have been exploded (a) by a 
naked light thrown by accident into the box by a person 
passing in the street; (0) by a spark occasioned by the 
defective insulation of electric wires passing through or near 
to the street box; (c) by a naked light brought into the 
street box by a servant of a gas, electric lighting or tele- 
phone company. Who then, is liable for the consequences 
of the disaster which may happen? The case under review 
throws some light upon the answer to this question. The 
facts may be briefly stated. On October 15th, 1903, the 
iron cover of a telephone manhole in Regent Street was 
blown up into the air. The defendants were the owners of 
gas pipes and mains running under the pavement in Regent 
Street. The gas appears to have escaped from these mains 
and to have accumulated in the box. It appeared that on 
the afternoon in question a jointer in the service of the 
General Post Office said that he was at the box opposite 
Glasshouse Street on the afternoon of October 15th, 1903, 
doing some repairing work when the explosions occurred. 
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He was using a blow lamp at the time, and he immediately 
reported the accident. He had smelt gas previously in the 
box, but not on that occasion, or he would not have used a 
light. There was practically no dispute that the accident 
was caused by the escape of gas from the defendants’ pipes. 
The real question was whether they had been guilty of such 
negligence as to render them liable to the plaintiff. One of 
their witnesses said that it is impossible to prevent a minute 
leakage, which is caused by the constant traffic in the 
streets. Of late years the increased vibration owing to the 
heavy traffic acting on the concrete below rendered the 
escape of gas more frequent. 

Counsel who appeared for the gas company very natural!y 
pointed out that the real cause of the accident was the use 
of a naked light by the servant of the General Post Office, 
and he cited an old case in which Chief Baron Kelly said : 
“The rule of law is that negligence to render the defendants 
liable must be the causa causans, or the proximate cause of 
the injury, and not merely a sine qua non.” 

The jury found a verdict for the plaintiff. Mr. Justice 
Darling expressed the view that telephone boxes should be 
ventilated in the same way that electric lighting street boxes 
are ventilated. 

The effect of the jury’s finding is that the gas company 
were guilty of negligence. 





* 


ExacTLy what proportion of a man’s 
body, mind, and soul—if not his entire 
system—belongs to a company, firm, or individual capitalis’ 
from whom the said man accepts a salary or wages in return 
for services, has never been mutually agreed between the two 
respective parties, and it was for this reason that a firm of 
motor-car manufacturers baled one of their emplo)¢s, an 
‘“‘engineer and electrician,’ before the Worship Street 
Police Court last week on the charge of having stolen two 
sheets of drawing paper bearing upon them the designs of a 
new gear invented by the defendant... The contention was 
that, inasmuch as the designs were made in the employers’ 
time, and as their materials were used, any valuable result 
of the workman’s combination of such property with his 
own native ingenuity should belong to those who paid his 
wages. And the magistrate showed some sympathy with 
them, while deciding, with apparent relnctance, that no jury 
would convict a man of stealing if the case were based on 
the claim that an invention, worth possibly thousands of 
pounds, belonged absolutely to those who paid the inventor 
£3 per week for mere routine work. 

To electrical and other manufacturers this decision is an 
interesting confirmation of their own experiences. For the 
most part, attempts to secure a sort of mortgage on the 
ingenuity of officials and workmen have been but indifferently 
successful. In many cases, it is true, the inventor is a simple 
character, who can be made a life-long friend by a little 
judicious flattery and a slight increase in salary; but 
there are other inventors who have actually mercenary 
intentions when they sit down to solve problems of 
design. To deal with persons of such depraved 
instincts, it is customary for companies to obtain their 
signatures to a patent agreement as a preliminary condition 
to their engagement. We have before us at the moment one 
company’s form of agreement which gives the company six 
months’ option “of accepting such invention,” and the 
patent taken out by the inventor becomes the property of 
the company. It is graciously provided that the company 
“‘may, but so that they shall be under no legal obligation to 
do so from time to time, make such acknowledgement of the 
services of any inventor in the employment of the 
company, who has, by his inventions, benefited the company 
either by way of donation, salary, or royalty, as the company 
may judge to be a fair proportion of the benefit accrued to 
the company by his inventions.” The more lenient form of 
another firm merely requires that the official shall immediately 
state what terms he is prepared to accept for sale licence, 
and if the company does not close, the inventor is at liberty 
to deal elsewhere, providing he does not offer more favourable 
terms toother parties. It is, perhaps, unnecessary to labour 


Property in 
Inventions. 


the point that this latter type of agreement is more likely to 
stimulate invention than the other. : 





THE PHGNIX-POHL DYNAMOS AND 
MOTORS. 


WE recently had the pleasure of visiting the Pheenix 
Dynamo Manufacturing Co.’s works at Bradford, and of 
inspecting their latest machines, built under the Phoenix- 
Pohl patents. metry 

It is well known that the two limiting factors for'the out- 
put of a direct-current machine are sparking and heating. ! 

With a view to overcoming the former, the company is 
building machines with auxiliary commutation magnets, 
provided with a series winding and pole-pieces of special shape, 
and spaced in between the ordinary field magnets. 


‘ 
rao OF 1889 





Fiztp Macnet Rino, Fittrp with AUXILIARY Poss. 


These auxiliary poles, which are built under the patents of 
F, and R. Pohl, of whom the latter is with the Phcenix Co., 
have the effect of producing a uniform field over a large 
portion of the zone of commutation, and thus ensuriog 
a suitable reversiog E.M.F. in the sections connected with 
the brushes over that region. 














c Ye — 
ee ee ey, 
ua ; Sa 
Aa Ss 
>t 
a = | ——— 
| | 
| | Pail | ' 
| Jae 
, 7 
Bleces 
Mo ‘ 
Oor<— — 





D1aGRaM SHOWING EFrFect oF AUXILIARY POLES. 


Upper left-hand diagram shows effect of rectangular pole-piece 
right-hand diagram shows effect of epecia'ly shaped pole-piece. 


It is also evident that a large movement of the brushes is 
possible without sparking (from electrical causes), as the 
commutating conditions remain constant over an unusually 
wide range. ae ; 
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During our visit we witnessed the test of a standard four- 
pole shunt-wound dynamo, which was originally designed 
for an output, without auxiliary poles, of 30 Kw. (550 
volte, 54 amperes), at 525 r.p.m., but which did not run 
sparklessly owing to the high reactance voltage, even with 
4°5 mm. air-gap on each side. 

The auxiliary poles which were subsequently added, were 
calculated for an output of 33 kw. with constant commuta- 
tion conditions over approximately onc-half of the neutral 
ze, and the air-gap was reduced to 2°5 mm. on each 
side. 

Tested as a dynamo at 550 volts, 60 amperes, (1) it was 
possible to move the brushes at full load considerably more 
than 1 in, forward and the same distance backward without 
sparking. The full compounding effect of the armature 
current could be obtained in the most backward position. 

(2) The machine was overloaded for a short time with 
from 120 to 150 amperes (or nearly three times the normal 
full-load cur:ent) without sparking. 

Bat (3) a load of only 30 amperes, with short-circuited 
auxiliary pole terminals, caused excessive sparking. 

- When all the brushes were taken off (4) except one posi- 
tive and one negative brush, no sparking was observed at 
fall load, although the current density in the brushes was 
93 amperes per sq. in. 

We understand that the machine was recently tested as 
a dynamo at 1,000 volts, running at 1,000 r.p.m., when 
it gave equally good results. 

The machine was furtber tested as a motor with 440 volts 
on the armature, and the field separately excited at 550 volte. 

As the form of auxiliary pole-shoe fitted, was designed for 
a dynamo, the motor test was only made to show the possi- 
bilities of motor construction under this system. The speed 
of the motor fully loaded was regulated from 350 up to 
900 r.p.m., the brush movement being sparkless over a wide 
range. 


















































P.D.M.-Pont VantTIZaTED Friecp Colt, 


The company claim under this system to build motors 
(1) for a constant speed between no load and full load, 
(2) for a speed largely decreasing with increasing load, in 
order to obtain a strong starting torque, and (3) for an 
increasing speed with increasing load. 

We gather that the company are also introducing a special 
arrangement of auxiliary poles for large speed regulation and 
reversibility, also pace am Mr. R. Pohl. - 

In order to overcome heating troubles, the firm has 





the armatore and commutator but also of the field coils. 

The internal ventilation of the armature has received 
special attention, and when runniog it circulates the air 
with a fan-like action ; the temperature rise is consequently 
very low. not exceeding 35° to 40° F. 

The draught produced by the armature is effectively 
utilised in cooling the field coils, which are of the patent 
P.D.M.-Pohl ventilated type, in which air ducts are 
employed both parallel to the axis of the coil and in a 
radial direction also. 








View OF VENTILATED ARMATURE AND Fiexp Colin. 


We gather that careful experiments have been made as to 
the effectiveness of ventilated coils, which prove that, com- 
pared with a non-ventilated coil of the usual construction 
and similar copper weight and ampere-turns, the temperature 
rise is only about one-third, and further, that by closing the 
horizontal air spaces (the novel feature of these coils) the 
temperature rise increases by about 50 per cent. above that 
of the fully ventilated coil. 

It is evident that one result of the extension of the spark- 
ing and heating limits is to increase the output for a given 
weight ; the amount of increase differs, of course, for 
different sizes, and will generally be greater for larger 
sized machines, varying from 25 per cent. to 50 per cent. 
approximately. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession 


Meters in Power Stations. 

The remarks which you have to make in your excellent 
article on the subject of meters for traction and power suppl) 
circuits might, I think, be very well extended to inciude 
those cases where the load is purely a lighting one. While 
it is true, as you state, that the load in these stations is much 
more steady, and therefore lends itself better to the obtain- 
ing of accurate results from periodic log readings, there is 
very little doubt, in my mind, that the possible errors of 
this method of integrating the output of a station are very 


great. 


The reasons for this are:—TFirst, the fact that there are 
more separate instruments (ammeter, voltmeter and clock) 
in which errors may and will occur; secondly, the persona! 
error of the observer; thirdly, the fact that switchboard 
instruments are not generally arranged in the best manner 
for accurate observation, being usually fixed too high, while 
switchboard galleries are often very narrow; fourthly, the 
current is generally slightly unsteady; fifthly, the observa- 
tions may not be taken at regular intervals, and the ammeter 
and voltmeter are not, as a rule, observed simultaneously. 

Finally, all these more or less inaccurate observations 
have to be averaged up and integrated, calculations which 
provide a very considerable possibility of error. 








devoted special attention to effective ventilation, not only of 
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I have also very frequently observed that instruments on 
switchboards are not ia perfect condition. It is quite a 
common occurrence to see their indicators standing off the 

ro position, and yet this fact may be entirely neglected, or 
clse the switchboard attendant makes what he happens to 
consider a suitable allowance on account of it. 

As a check on the performance of meters where these are 
not duplicated, logged readings have doubtless their value, 
but it is, in my opinion, a great mistake to rely upon them 
eolely, even in cases where the current is steady. 

As you suggest in your article, the reason which will pro- 
hably be given for not adopting your idea will be the cost; 
i: this eonnection I wonld suggest that in cases where there 
are a very large number of meters to be provided in dapli- 
cate, the difficulty might be got over by having the switch- 
hoard so designed that a master meter of known accuracy 
could be easily inserted in circuit with any instrument of 
doubtful reputation, so that its performance might be 
checked. This master meter could be frequently stan- 
dardised by the station people themselves, or, if necessary, 
by some public authority. 

This arrangement, though more troublesome, and in many 
ways less useful than a complete duplication, possesses the 
advantage that all the meters are periodically and regularly 
referred to one standard of known accuracy. 

E. S. Shoults. 

North Finchley, March 15th, 1905. 





Neperian Logarithms. 


May I point out to your reviewer and some other readers 
of my beok on “ The Theory of Alternating Currents” that 
the spelling ‘“ Neperian” is not a misprint. Neper’s 
descendants have adopted the spelling Napier, but the title 
of the work, published in 1614 by Andrew Hart, of Edin- 
burgh. in which Neper describes his invention, is ‘‘ Mirifici 
l,ogarithmorum Canonis Descriptio, -. Authore ac 
lnventore Ioanne Nepero, Barone Merchistonii. . . ; .” 
riggs, in the address prefixed to Arithmetica Logarithmica, 
published in 1625, says “ Hos numeros primus invenit 
clarissimus vir, lohannes Neperus.” Jn addition, there is 
documentary evidence in existence that the distinguished 
inventor signed himself ‘{Jhone Neper, Fear of Merchiston !” 
The document is dated 1594, and is a contract between 
Neper and that ‘desperate character” Robert Logane, of 
Restabrig, Neper undertook to find treasure hidden in Fast 
Castle on condition of a safe conduct and a share of one- 
third of the whole find. It does not seem advisable to alter 
the spelling of the name of a “‘clarissimus vir” every time 
his deecendants modify its orthography. For this reason the 
spelling of “ Neperian” is adopted in Blackburn’s Trigo- 
nometry, Bottomley’s Logarithmic Tables, &c. 

Alexander Russell. 
ichmond, 





Localisation of Faults on Cables. 


In your issue of March 3rd an article appears on the 

ove subject, and I should like to offer a few remarks and 
point out a serious error which occurs in the calculations. 

_ Your contributor in calculating the distance of the fault 
‘rom one end of the cable, inadvertently, I should think 
(although the error occurs in both examples), multiplies the 
resistance from that end to the fault, by the ratio of the 
vhole length of the cable to the resistance of that part 
between the other end and the fault, instead, of course, to 
the resistance of the whole length of cable. 

The error varies as the resistance or length from the 
measuring end to the fault. There are also a few other 
small errors in the calculations which it is very important to 
avoid, if tests of this kind are to be of much value. 

_I should like to ask your contributor whether he con- 
siders in earth tests that the resistance of the lead and bonds 
is sufficiently even to give accurate results, as it seems to me 
that considerable errors might result if the resistance is 
uneven, I should also be interested in particulars of the 
motor-generator, such as weight and overall dimensions, for 
the output your contributor mentions (50 amperes at 
20 volte—is this not unnecessarily large ?), and should like 


to know whether he thinks a secondary battery with regu- 
lating resistance would not be more suitable for the purpose ; 
I imagine it would be more convenient (if means for 
charging are available) and, further, a steadier current would 
be obtainable, and this should avoid any possible error due 
to the voltmeters not being read exactly simultaneously. 
H. A. N. 

[Our correspondent wrote from abroad on March 14th, so 
that he was not aware that the error had been pointed 
out.—Eps. E.R. ] 





Your correspondent “ B.C.” has raised one or two points 
in connection with the above article which I caunot allow 
to pass. 

To begin with, he seems to think that it is necessary to 
get at the resistance of the lead sheathing. Now I am 
quite well aware that the resistance of metal sheathing is not 
usually guaranteed by cable manufacturers. Bat the resist- 
ance of the lead sheathing is fairly uniform, therefore the 
resistances of two lengths of sheath will be proportionate to 
their lengths. 

“B.C.” says that I have “taken” the resistance of the 
fault (presumably in the first example) as °052 ohm. This 
I certainly have not done. The resistance I did take was 
°073 ohm, which is the mean of 052 and -094. Even 
assuming that I had used the figure *052 obm, the difference 
between it and ‘094 would not make a difference of 042 
ohm in the result. 

As a matter of fact, if the resistance of the fault had been 
taken as °052 ohm, the position of the fault would have 
been shown by the test to be 119°3 ft. from one end. And 
if ‘094 ohm had been taken as the resistance of the fault, it 
would have been indicated at a spot 71 ft. from the same end. 

This is very different from the error “ B. C.” would have 
the ‘042 ohm as being equivalent to, viz., four times 12 
yards. The fault was actually 100 ft. from the end of cable, 
so that even if ‘094 ohm had been taken, the difference 
between the place indicated and the actual position of the fault 
would have been 29 ft., or less than 3 per cent. error on the 
length of 1,000 ft. I have not had to contend with the 
difficulty “B. C.” mentions, with differences of earth 
potential up to 4 volts. I might point out, however, that 
where cables are laid in pitch, earthenware or other fairly 
good insulating material the metal sheathing could be dis- 
connected from earth. 

I shall be much obliged to “ B. C.,” however, if he will 
describe how he found the fault on the *15 cc. cable. Pre- 
sumably there were joints on this length of 2,700 yards ? 

I have not had time to go into the method described by 
“B.S. H.” It appears, however, to be exceedingly simple, 
and, as he says, has the advantage that the resistance of the 
fault does not enter into the calculation. 

It would seem, however, impossible to apply the test to a 
short circuit between two conductors of a 3-cc. or three-core 
cable, unless a second cable or test wire were available. 


The Writer of the Article. 





I quite agree with “ B. S. H.” who, in so ably detailing 
the drop of potential test for fault localisation, describes it 
as the simplest, easiest, and most reliable for low resistance 
faults. There is, however, a slight addition to his connec- 
tions which, I think, he will agree, tends to further improve 
the test, and that is to couple the lead of the faulty cable to 
the neutral or earthed wire of the live cable. This, if it 
does not eventually tend to make a high into a low resist- 
ance fault, at least brings earth more in the region of the 


fault. 
W. H. R. 





Action of Lightniog on an Electrie Light:Installation. 


As they may possibly be of interest to some of your 
numerous readers I forward the following details of what 
occurred during the storm on the evening of Saturday, 
March 11th :— 

In a mansion supplied by my,company, about 24 miles 
from the generating station, there were about 30 lamps 
alight. When the storm broke, two very vivid flashes of 
lightning occurred in quick succession, and at the same time 
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a very marked rise in pressure on some of the lamps 
was noticed, one lamp bursting, and another fusing. 
Four fuses blew on two distributing boards at the first flash, 
while the second flash caused five fuses to blow (making 
nine altogether), burnt another lamp, and arcing across from 
the terminals of the holder to the brass body caused a short- 
circuit in a lampholder. Nothing was observed on the 
instruments at the generating station, and no other consumer 
on our mains suffered any inconvenience. 

There is an overhead telephone connection to the mansion 
in question, and this was rendered inoperative at the same 
time, and on inspection afterwards it appeared as if a heavy 
current had passed to earth on the arrester earth lead. This 
lead was in contact with the water service, and some of the 
water pipes inside the house run in a direction parallel to a 
short portion of the wiring affected. 

Our system ‘is three-wire, direct-current, 480 volts across 
the outers, and the distribution is by means of three-core 
lead-sheathed and armoured cables laid direct in the ground, 
the middle wire being earthed at the generating station. 

D. H. Coombs, 
Resident Engineer, Whitchurch and Pangbourne 
Electric Supply Co, Ltd, 


Reading, March 14th, 1905, 





I was very much interested in reading Mr. Cooper’s letter 
under the above heading, and hope that someone of your 
readers can suggest an explanation. I have myself bad two 
similar experiences in this town ; the first in June, 1903, 
when during a severe thunderstorm and simultaneous with a 
heavy flash, the generator at the time running (D.C.) 
appeared surrounded with blue flame and immediately failed. 
It was afterwards found that one of the field coils had 
broken down, the wire being burnt through in two places, 

The second occasion was in May last, when again coin- 
cident with a very severe flash, what appeared to be a dead 
short came on, causing a partial shut-down. A bad fault 
was afterwards found on a distributor less than 20 yards 
from where the lightning struck and killed a man. There 
was no lightning conductor near in this case, and I can 
only suggest that in taking the nearest route to a good earth 
the lightning must have pierced the cable, which was triple 
concentric, lead-covered and armoured, and with the neutral 
wire earthed at the station. In all my experience (extend- 
ing over 16 years) I had never previously known or heard 
of similar occurrences. 

F. W. Ames, 


Assistant Engineer. 
Long Eaton, March 21s/, 1905. 





A Chief’s Complaint. 


With reference to the two or three letters appearing under 
the above heading, while agreeing with “Chief Engineer” 
that he has just cause for complaint about his committee’s 
action, I think, at the same time, the best plan under the 
circumstances, is to swallow the particular insult, and also 
any others that may come along. 

I have always made it my rule to look on these little pieces 
of petty tyranny with more sorrow than anger, remembering 
the saying of the beggar on horseback, and treating the 
whole matter as having arisen through ignorance. 

With regard to the letter of ‘ Another Chief,” suggesting 
the mediation of the Municipal Electrical Association, had 
this association been founded on the same lines as all the 
other municipal associations, such as represent the interests of 
the town clerks, accountants and treasurers, chief constables, 
&c., it would then have only consisted of municipal station 
engineers, and something might have been done in the matter. 

Unfortunately, however, chairmen of committees have 
been included, and although with all due respect to their 
individual integrity, it is hardly likely that they will do 
anything to interfere with the views of their brothers in 
office. Why the chairmen were ever brought into the associa- 
tion I have never been able to ascertain, and the only two 
reasons for their inclusion that I have ever heard have been 
lack of funds or the wish of some chief engineers to glorify 
themselves before their “ bosses.” 

A Sorrowing Member, 


The Life of Nernst Burners. 


Having had experience in many towns with both the old 
and new pattern Nernst burners, U-type and Luna, I can, 
without hesitation, state that the new pattern burners are a 
great improvement, both as regards life and candle-power. 

The life of burners depends on the filaments being run at a 
certain temperature; the new filaments are enclosed in a 
smaller space and less liable to the cooling effect of the 
atmosphere, and I have found that they will not stand being 
overrun so well as the old type. This is at once overcome by 
increasing the voltage of the burner; this applies to both U 
and Luna burners, and 5 volts is usually sufficient. I have 
known Nernst lamps do well in certain towns, and, per- 
haps, twelve months after do badly; by increasing the 
voltage of burners the difficulty has been overcome. Your 
correspondent, “* Wawamiee,” condemns the new type burner ; 
perhaps the conditions of supply are not the same as twelve 
months ago. If the voltage of burners be increased he will 
doubtless alter his opinion, provided, of course, that the 
cut-outs on the lamps are not burnt out. I have found this 
to be the cause of excessive renewals, and notice he states 
that the heaters on a large proportion have burnt out; this 
points to faulty cut-out, which allows the heater to remain in 
circuit while the lamp is burning; the life of heater is about 
30 hours, so that after this time of burning the heater burns 
out. With careful handling it is easy to get good results 
with Nernst lamps, provided voltage variation is allowed for. 


Cc. A. G. 





On Dumping. 


I am obliged to Mr. W. Arthur Ker for his letter, with 
the last paragraph of which I quite agree. 

I am not anxious to maintain that it isfor the good of a 
country that articles which form a standard manufacture of 
that country should be sold below cost price ; but this is just 
one of the considerations which have prevented, and probably 
will always prevent, dumping from increasing indefinitely. 
It is obviously disadvantageous to sell continually below cost 
price, nor is the disadvantage lessened when the low price is 
accorded to one’s international competitors and not to one’s 
own people. 

For practical purposes we have to chose between the evil 
of occasionally receiving goods below cost price, or (as occurs 
in all protected countries) continually having to buy at 
artificially high prices. 

The predominance England holds in the neutral markets 
(where we sell far more manufactured goods than Germany 
and the United States put together) confirms this. 

All the materials or machines we buy cheaper than our 
competitors, help us to undersell them in all the neutral 
markets of the world. 

Arnold Maude. 

Chelmsford, March 20th, 1905. 





Where are Telephones Made? 


As the largest telephone manufacturers in this country, 
we are deeply concerned in the question, ‘“‘ Where are Teie- 
phones Made?” and we have read with some surprise the 
correspondence under this heading in your issue of the 17th 
inst. Wedo not know who is the writer of the origina! 
letter to the Standard, but we are sure all other’ British 
manufacturers will join with us in thanking him, and 
congratulating him on the spirit which prompted his letter, 
viz., @ feeling of indignation that our municipal authorities 
should send work out of this country when there is absolutely 
no reason for doing so, and especially when they have so 
many unemployed at home. ~Some of the details given in 
‘* Indignant’s” letter may not be strictly accurate, but we 
believe there is no doubt as to the main fact, viz., that the 
West Ham Union authorities did specify telephones of 
German manufacture. 

We are quite at a loss to.understand why the name of the 
General Electric Co. has been brought into this corre- 
spondence, as we are not the only telephone manufacturers 
in this country, and we had not seen the correspondence in 
the Standard, and knew nothing of it until we saw the 
reprint in the ExzorricaL Review of the 17th inst. 
Further, on referring to the Standard, we find that no 
mention is made of our name. 
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Any suggestion that the General Electric Co. does not 
make its own telephones needs no refutation as regards 
oeople who are well acquainted with the company, especially 
those who have inspected our Salford works. It is well 
known that we employ here over 1,700 workpeople, the 
oreater number of whom are engaged solely in making tele- 
phone and telegraph apparatus ; and should the West Ham 
authorities place the order directly or indirectly with the 
General Electric Co., every instrument and every part thereof 
will be made in our Salford works, under the personal super- 
vision of the undersigned. There is, however, some particle 
of truth in the suggestion as regards one of our numerous 
table telephone patterns. Your correspondent is, no doubt, 


writing upon information which has been obtained from an * 


ld servant of this company, who is now in his employ, and 
it is a fact that during the time he was with us a certain 
number of this particular pattern of table telephone was 
obtained from Vienna, owing to the limited demand in this 
country rendering it impossible for us to manufacture here 
at the required price. We have not kept this gentieman 
fally posted respecting our business since he left our employ, 
but we may now inform him, as one of your readers, that in 
consequence of the increased demand for this pattern, this 
temporary expedient has not been continued, and this parti- 
cular instrument has fallen into line with the remainder of 
our telephones, and is now being manufactured in our Salford 
works, 

In conclusion, we may say that we are always pleased to 
show our telephone works to interested and accredited 
persons, and we are proud of the position we have attained 
in telephone manufacture, in face of the enormous difficulties 
arising from the fact that for 14 years after the invention of 
the telephone, we were debarred from manufacturing tele- 
phones in this country, during which time foreign manu- 
facturers had the field to themselves. 

For The General Electric Co., Ltd. 
A. Brooker, Manager, 
Telephone, Telegraph and Signalling D:partment. 
Salford, March 21st, 1905. 





Petrol Motor-’Buses vy. Trains and Electric Tramears. 


I have read “ Motor-Tram’s” letter in your issue of the 
17th inst. on the above subject, and it is interesting to 
observe the ingenuity displayed by one interested in a 
particular subject in marshalling facts, or, perhaps rather 
figures, in a manner calculated to support the claims which 
he advances, 

It seems to me, however, that in this particular instance 
the facts which “ Motor-Tram ” quotes, and which are 
intended to prove the superiority of petrol motor-’buses, are 
somewhat distorted. 

In the first place, it is admitted that motor-’buses have a 
much smaller carrying capacity than electric tramcars, but 
the contention appears to be that, inasmuch as the average 
number of passengers carried in a whole day’s running is 
only 12 per mile, the smaller sized car is, if anything, an 
advantage, That the average number of passengers carried per 
mile is, comparatively speaking, small, is undoubtedly 
correct, but this is not the factor which determines the seat- 
log capacity which must be provided to cope with a given 
traffic. The seating capacity must be such as to be able to 
accommodate the maximum number of passengers travelling 
at any one period of the day. There are periods in every 
service when, notwithstanding that the average number of 
passengers travelling per mile is small, the seating accom- 
modation provided by the tramcar is taxed to its utmost ; 
and it would be just as necessary for the same seating capa- 
city to be provided if the service were operated by motor- 
buses. It is, therefore, apparent that practically twice as 
many motor-’buses must be provided to deal with the same 
traffic as is dealt with by the electric tramcar. If the 
advocates of motor-’buses are going to ignore this “rush” 
traffic and holiday traffic, they will so seriously reduce their 
average receipts as to make it doubly certain that motor- 
buses will never replace electric tramcars. If the average 
fare on a tramway system is 1d. per mile, it is obvious that, 
when the cars are full, the receipts per car-mile during that 
time are as much as 5s. or 6s. ; and it is on account of these 





periodical high car-mileage receipts that the average over 
the whole year works out in the neighbourhood of 10d. per 


car-mile. There is no great disadvantage in running cars 
with a large seating capacity during light periods of the 
day, as the costs of operation are not proportional to the 
seating capacity, and it is necessary, in any event, to maiu- 
tain the service. It is, therefore, evident that if the same 
receipts are to be obtained with motor-’buses, it is neces- 
sary to provide a total number of vehicles equal in seating 
capacity to that of the tramcars, and the only advantage 
which the motor-’buses would possess is that it would not be 
necessary to put them all into service until the “rush” hours 
or at holiday times when the seating capacity was actually 
required. By adopting this arrangement, the total number 
of car-miles run by motor-’buses would not be double that 
of an electric tramway system, but it would still be necessary 
to provide the capital for the double equipment as compared 
with the tramway, and at the “rush” periods the cost of 
operation would actually be doubled. 

The figures upon which “ Motor-Tram” makes his com- 
parison of the costs of operating a tramway undertaking 
and a motor-’bus service are also, I think, untenable. In 
the first place, the depreciation on machinery and mains is 
nothing like 10 per cent.; cable manufacturers will now 
maintain cable systems for 1 per cent. of the cost of the 
cables (exclusive of the cost of laying), and the machinery 
should not require a greater depreciation fund than 5 per cent. 
If, however, we assume the total depreciation on cars, 
machinery, mains, &c., at 5 per cent., 84 per cent. would be 
sufficient to provide for interest on capital and depreciation. 
{t may be interesting in this connnection to give the actual 
figures obtained from the operation of the Glasgow Corpora- 
tion system, viz. :— 

Per car-mile. 





Working expenses, £356,820... 426d. 
Depreciation, £140 619 aes 207d. 
Reserve and renewal, £92,483 1:36d. 
Iaterest on loans, £64,376 ... aaa va "95d. 
Total cost 8641. 
In Liverpool the figures are as follows :— 
Car-mile. 


Working expenses, including current purchased 





from Lighting Department, and maintenance 6 983d. 
Depreciation ... oe “ae eee . 1:200d. 
Interest and sinking fund ... 2 188d. 
13:37 1d. 


as against “ Motor-Tram’s” figure of 114d. per car-mile. 
If the sinking fund charges are taken out of the Liverpool 
costs, their total will not exceed 9d. per car-mile. 

The costs in connection with the motor-’buses should be 
as follows :— ; 


Capital : — 

56 miles at £6,000... seas £336,000 
560 ’buses ... aaa ee 560,000 
Total capital £896 000 

Cost of Operation :— 
Tuterest on £896,000 at 34 percent... £31,360 
Depreciation on £336,000 at 5 per cent. 16,800 
on £560,009 at 10 per cenf. 56,009 
£104,160 


= 3d. per car-mile. 


Depreciation on the motor-’buses at 10 per cent. is an 
extremely low figure, as I do not think it can be honestly 
contended that the cars would have anything like a life of 
10 years. Having regard, however, to the fact that half of 
the motor-’buses will only be in use at certain periods of the 
day, I have adopted this figure in their favour. In addi- 
tion to this, there are the working expenses at 5d. and the 
maintenance charges, which will certainly not be less than 
3d. per car-mile. The total operating costs for motor-’buses, 
then, will be 11d. per car-mile, as against 9d. per car-mile 
for electric tramways; and inasmuch as I estimate that a 
million more car-miles will have to be run by the motor-’buses, 
the extra cost of 2d. per car-mile upon 8,358,400 car-miles 
represents £69,654 per annum. 

It is most extraordinary that.in every article which has 
appeared in favour of motor-’buses, no provision whatever 
has been made for the sheds to accommodate the motor- 
*buses, or for the provision of repair shops, and the £112,000, 
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the difference in the capital cost as above, would just about 
be sufficient to provide for these, so that there is really no 
saving in capital outlay. 

It does seem a pity that the advocates of motor-’buses do 
not confine their attentions to the proper field for these. 
The motor-’bus has a wide field open to it, and their 
interest could be better served by confining their atten- 
tions to that field. | Motor-’buses will undoubtedly 
replace horse "buses in the same way as electric tramcars 
replaced horse tramcars ; and having regard to the fact that 
there is a critical point in connection with the service upon 
a tramway undertaking at which the standing charges per 
car-mile equal the running costs per car-mile, and that these 
standing charges represent a rapidly-increasing proportion of 
the total cost per car-mile as the service is lessened, it is 
possible that in places where an electric tramcar service 
would not be remunerative a motor-’bus service would be ; 
but in these places no sane individual would dream of putting 
down an electric tramway system. 

J. R. Salter. 

Liverpool, March 21st, 1905. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


SETTING TYPE BY TELEGRAPH. 


Tus paper recently read by Mr. Donald Murray before the Inetitu- 
tion of Electrical Engineers indicates a distinct advance in the 
ssience of telegraphy, and shows that the author has grasped the 
general principles which must govern the conditions under which 
fast speed working is commercially practicable. The expression 
“fast speed” is greatly misunderstood, and many of thore who are 
experts in telegraph mechanism fail to understand the conditions 
under which fast speed can be made of cummercial value. The one 
idea of these experts is to produce an apparatus which can “ pour 
out” signals at a speed which has not hitherto b2en attained, 
utterly oblivious of the fact that the possibility of ‘‘ handling ” the 
received signals, transcribing the same, and putting the result in an 
intelligible form for handing to the public, is a matter of vital impor- 
tance. By some telegraph experts, the necessary commercial con- 
ditions are well understood, and the lines on which they are working 
are therefore perfectly sound; this is notably the case in regard to 
the Murray apparatus, a general description of which app2zared in our 
issue of March, 1903. Since that time Mr. Murray has continued 
to improve the instruments, with the result that the system is likely 
to prove of sterling value. In his paper, Mr. Murray points out 
that the object of machine telegraphy is not only to increase the 
saving of telegraph wire, but also to reduce the labour cost of trans- 
lation aud writing, by the use of suitable machines. The simplicity 
of these machines and the saving of wire-cost depend on the fewnees 
and simplicity of the signals. For a given wire, the fewer the 
signals the more the business that can be passed over it; and for a 
given amount of business, the fewer the signals the cheaper the wire 
that can be used. And with the increase of distance the cost of the 
wire becomes all-important, 
Although the Morse alphabet is ideal for manual signalling, it has 
a grave disadvantage for machine telegraphy. The letters are of 
unequal lengtb. Only those who have made a careful study of the 
printing telegraph problem from a mechanical point of view, can 
realise the extreme importance of this question in constructing a 
printing telegraph. Uniformity is the key to success in machinery. 
It makes for simplicity. With all machinery, simplicity, other 
things being equal, is of prime importance, and owing to the 
delicacy and inherent imperfection of telegraphic machinery, the 
need for simplicity in this case is overwhelming. That simplicity 
can only be secured by a signalling alphabet in which all the letters 
ate of equal length. It is the same necessity that has compelled the 
use of letters all of the same width in typewriters. The Morse 
alphabet, however, has been in possession of the field.so long, and 
telegraph officials in English-speaking countries are so saturated 
with Morse traditions, that it would be impossible to introduce a 
new alphabet if the operators had to learn it. Fortunately, with 
machine telegruphy that is not the case. As a single illustration 
of the mechanical advantages of an equal-letter alphabet, such as 
that used in the Baudot and Murray systems, it may be mentioned 
that a keyboard perforating instrument to produce the Morse tape 
forthe Wheatstone transmitter, requires a group of 19 punches and 
their corresponding parts, as against only five punches and their 
corresponding parts in the Murray keyboard perforator. As an 
automatic printing telegraph requires about four keyboard por- 
forators at each end of a icircuit, if an equal letter keyboard yer- 
forator can be constracted for £20, and an unequal letter perforator 
costs £60, there is a difference of -capital cost of about £300 per 
circuit in favour of the equal-letter alphabet. This is a large item 
if many circuits have to be equipped, tosay nothing of the fact that 
cost of maintenance is roughly proportional to capital cost: 
Unquestionably the best alphabet for machine telegraphy is that 
used in the Baudot and Murray systems. It isthe shortest of all 
practicable telegraph alphabets, in fact, the shortest possible, and it 


isan equal-letter alphabet, consisting of five units-per letter. The 
permutations are made up out of impulses of 1, 2, 3, 4 and 5 units’ 
duration, both positive and negative (or positive and zero). Being 
an equal-letter alphabet, the signals can be divided off. into letters 
by measurement. There is, therefore, no need for a unison signal to 
separate the letters asin Morse. Hence thera is no space between 
the letters. The result is that impulses frequently extend from one 
letter into the next, and the average number of marking impulées 
per letter in the Murray system is only about 13, and a trifle more 
in the Baudot. 

The Murray system makes no attempt to secure synchronism. It 
is an isochronous system, and the duplex balance is used to secure 
working in both directions on one wire, the Murray system, like 
the Wheatstone, working very easily in this manner. Retardation 
under these circumstances ceaces to be important, because the dis- 
tributor need only keep step with the arriving signale, which might, 
if necessary, take five minutes on the journey. This arrangement 
bas also the advantage that ordinary repeating stations can be used. 

So far as commercial telegrams are concerned, a seriou: objection 
to direct-transmitting page-printing telegraphs is that errors show 
up badly in the printed message, and operators have to work slowly 
and carefully to avoid making mistakes. Telegraph operators are 
remarkably accurate, but in spite of the bert care_and skill, errors 
are frequent. Any one who 1s accustomed to using a typewriter 
knows how difficult it is to write a page of type-written matter 
without striking at least one or two wrong letters. In four cases 
out of five there is consciousness of the error as soon as it is made, 
and steps can be taken to correct it. In tape-printiog telegraphs, 
like the Hughes and Baudot, the errors and the succeeding correc- 
tions can be cut out of the tape before it is pasted on to the tele- 
graph blank, and there is then nothing to disfigure the telegram, 
and make the recipient uneasy about its accuracy. With a direct- 
transmitting page-printing telegraph this cannot bedone. A wrong 
key depressed is an error printed at the other end of the line, and 
the correction following only magnifies the blot. All automatic 
systems of telegraphic transmission in which there is preparation 
of the message beforehand, possess the potentiality of correcting an 
error before transmission. In the Wheatstone automatic system, 
for instance, this process is known as a “rab-out” When an 
operator at a Wheatstone puncher makes a mistake, he can pull the 
tape back and punch it full of holes, thereby obliterating the 
mistake. In this case the mistake is represented by a series of dots 
on the received tape, and the transcribing clerk passes over it. In 
automatic telegraph systems, in which a printing machine takes 
the place of the receiving operator, it is a comparatively simple 
matter to arrange that the printer shall imitate the action of the 
operator by remaining inactive when dots only are coming over the 
line. In this way no trace of the error appears in the printed 
message. This, for instance, is done in the Buckingham system 
In the Buckingham system, however, as with Morse, the groups of 
letter signals on the transmitting tape are of varying length. It is 
consequently not possible to pull back the transmitting tape letter 
by letter in the keyboard perforator. It has to be adjusted by 
hand, or pulled back uait by unit, a process necessarily involving 
some loes of time, and many corrections in this way would materially 
reduce the output of the operator. In the Buckingham system also 
it is necessary to rub out everything as far as the end of the previous 
line. Hence, to correct a single letter a whole line may have to be 
rubbed out. With automatic systems like the Murray, using an 
alphabet in which the letter siguals are all of the same length, the 
transmitting tape, while being prepared in the keyboard perforator, 
can be pulled back instantly letter by letter by depressing a lever. 
If an operator strikes a wrong key, all he has to do to rectify his 
error is to strike the back-spacing lever, the letter-shift key, and 
the desired letter—the work of a moment. A word of six letters 
can be blotted out in this way in a few seconds, and no trace of the 
correction, not even a blank space, will appear in the printed 
message at the other end of the line. This relieves the operator 
from the dread of striking a wrong key, the strain on his attention 
is less, and he can work faster without working harder. One or 
two automatic type-setting patents have included schemes for 
correcting errors in the perforated tape; but the Buckingham 
appears to be the first printing telegraph to adopta plan for invisible 
correction, and the Murray system was the first, and, so far, is the 
only system having the power to correct instantly siugle letters or 
words. 

The key buttons are in rows of different colours and of slightly 
different heights to facilitate operations without taking the eyes off 
the copy—an essential condition for high speed on a typewriter 
keyboard, This mode of working is not so difficult as might be 
supposed, particularly when the operator is trained from the first 
to write inthis way. A young telegraph operator in Barlin learned 
to write on one of the Murray keyboards in a fortnight, at the rate 
of 120 letters (20 words) per minute, without looking at the key- 
board, and this operator, after several months’ practice, reached 2 
speed of 436 letters (72 words) per minute in the same way. Thi: 
is an exceptional case, and the operator was accustomed to piano 
playing, but it illustrates the possibilities of this method. 

There is much misconception about the speed of manual opera- 
tion of keys and keyboards. In reality it is much below what is 
generally supposed. It isa subject of great importance to telegraph 
administrations, and it has special bearings on the printing tele- 
gtaph problem; the average speed on a typewriter keyboard is not 
more than about 120 letters (20 words) per minute. Experiments 
with typewriter-keyboard instruments during the pact year or two 
in England, Germany, and the United States have been very dis- 
appointing to telegraph engineers, owing to the exaggerated ideas 
that had previously prevailed about the advantages of such aD 
arrangement. The remedy is to train the operators to write with- 
out looking at the keyboard. It is possible that in this way the 
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average speed may reach about 180 letters (30 words) per minute, 
or about double the average speed of a good Morse key operator. 

The speed of the Murray printer is now not less than 900 letters 
(159 words) per minute, and the automatic portion of the mechanism 
runs perfectly up to about 200 words a minute. Unfortunately, 
however, no typewriter yet constructed will stand the strain of 
more than about 720 letters (120 words) a minute in continuous 
service. The received tape may be divided into sections and run 
through two printers when the apparatus has to be worked at top 
speed. Under existing conditions, however, high speeds for 
handling commercial messages are for many reasons undesirable, 
and @ maximum of 120 words a minute in each direction seems to 
meet all requirements, 

In practice with the Murray system—as with all other telegraph 
systems, from the Morse key upwards—the average output is not 
more than about 50 per cent. of the maximum. Time and patience 
vill no doubt stop some of the leaks; but others, such as errors 
caused by line interruptions, seem to be incurable. The experience 
of the British Post Office is that five operators at each end of a 
Murray circuit, equipped with the apparatus in its original-form, 
can exchange about 200. telegrams an hour,.and under favourable 
sircumstances occasionally as many as £40 per hour. With the new 
motor-driven printer, with automatic line feed, invisible correction 
of errors, and other improvements, it is estimated that it will be 
possible for six operators at each end of a Murray circuit to 
exchange about 300 messages an hour. That is toray, 12 operators 
on one Murray circuit will be able to do the work of 16 men on two 
Morse quadruplex circuits, or at lower tpeeds eight operators will 
be able to dothe work of 12. Actual tests show that the improved 
printer has a maximum speed of five messages a minute, so that the 
working average may be safely put at 150 mestages an hour. A 
weak point with many printing telegraph systems is durability. 
In this respect the Murray apparatus has proved satisfactory. 





STUDENTS’ SECTION. 
First AnnvaL Dinnze. 


To those “Old Boys” who were privileged to be present at the first 
acnual dinner of the Section on Thursday, the 16th inst., the 
gathering will probably be considered to have been one of the most 
interesting of the season. The dinner was held in the Venetian 
Room of the Holborn Restaurant. Mr. H. D. Symons, the Chairman 
of the Students’ Section, occupied the chair, and was supported on 
his right by the President cf the Institution, Mr. Siemens, and on 
his left by the immediate yast-president, Mr. R. Kaye Gray. 
Amongst the other guests were three vice-presidents (Mr. Kingsbury, 
Mr. Mordey and Mr. Patchell), the secretary, Mr. Lloyd, and the 
chief clerk, Mr. Tree. After the tcast of “The King,” the chairman 
announced that “those who were accustomed to do so” might 
smoke, The toast of ‘The President and the Institution ” was pro- 
posed by Mr. C. H. Lang (Students’ vice-chairman), in a brief 
speech, which, with a humorous opening, developed a more serious 
trend, and emphasised the fact that the students were greatly 

indebted to the President for his presence. Mr. Siemens was not 
disposed to take the occasion too seriously, but told a story 

bearing on what he described as the need for co-operation ; 
it might perhaps be more strictly called the necessity of de- 
pendence upon others. Mr. Patchell also responded to the same 
toast. “The Students’ Section” was proposed by Prof. Perry, who 
started with the intin.ation that he did not intend to give them apy 
advice, and concluded.by giving them some very earnest and very 
sound advice. He had seen reports of some recent address to the 
students, and we gathered that in general the professor did not 
agree with its tenor. It was paradoxical and brilliant, and all that 
sort of thing, bat not altogether sound gospel. “If you think only 
cf the salary you may get, the yrobability is you won’t be worth any 
salary at all” The moral value of higher ideals, and the material 
value of higher ideals, were both suggested by the observation that 
“if you want to hit the mark, you must aim higher than the target.” 
To this toast the chairman (Mr. H. D. Symons) responded in a 
speech which was eloquent without effort, and impressive from un- 
studied simplicity. From a student talking to fellow «tudents, 
there was much in the statement that he noticed many faces at the 
dinner which were unfamiliar as attendants at the reading of 
papers, and there was some of the art which conceals art in turning 

this circumstance to account for the benefit of the dinner and the 

business” meetings also. Mr. Symons also expressed the satis- 

faction of the Section at the indefatigable efforts of the secretary 

(Mr, A. G. Ellis). Mr. F. Creedy propoced “The Colleges,” to 

which Prof. E, Wilton ard Mr. H. E. Harrison (in the absence 

of Prof. Ayrton) responded. Mr. G. A. Freire-Marreco proposed 

‘The Guests,” to which Mr. Mordey replied. Mr. Mordey reminded 

his hearers that they were numerically an important section of 

the Institution, and they should ever bear in mind that upon them 

would fall the responsibilities of the fature. 

The musical features of the evening w: re contributed by students 
or their friends, and the singing of Mr. C. D’Arcy and Mr. 0. B. 
Nadaud was very much appreciated. The singing by the whole 
company of “God Save the King” brought the proceedings to a 
close, and the diners departed with the universal wish that this 
—— might become, in the words of Mr. Mordey, “ A hardy 
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Dance.—To-morrow evening from 7.30 to 11.30 o’clock 
the members of the Robertson Electric Lamps Fire Brigade and 
their friends will have a Cinderella Dance at the Robertson Hall, 
Brook Green, W. 








APPLICATION OF ELECTRIC POWER IN 
COLLIERIES.* 


By G@. M. BROWN, B.A, B.8c. 


Tue use of electricity in the form of direct current in mines is in 
many cases restricted to lighting, and driving pumps and haulage 
gears located close to the down cast shaft. 

The tests of Heise & Thiem have shown that incandescent lamps 
broken in an explosive atmosphere are not a source of danger unless 
the current exceeds 0°6 ampere. This result holds good for both 
direct and alternating current at pressures up to 220 volts. Slight 
sparking and glowing at the brushesof a pc motor will not 
ignite an inflammable mixture, but if it is subjected to sudden 
overloads or the commutation is bad, there will certainly be an 
explosion. 

Whether totally enclosing a direct-current motor will make it 
absolutely safe, it is impossible to say, with certainty. On the 
cther hand, it may be safely asserted that any type of unenclosed 
commercial fuse is capable of causing an explosion, and the same 
remark applies to open switcher. Switches must be totally enclosed 
in strong cast-iron cases, made as nearly gas-tight as possible. 
Even then switches and fuses are a source of danger when used for 
carrying large currents. Anerclosed switch and fuse of a good 
make, designed for 100 amperes at 500 volts, was recently tested. 
Under normal conditions the switch broke the circuit without any 
apparent disturbance, and if the current was gradually increased, the 
fuses blew without causing the emission of any fismes from the 
joints of the case, but when tested with a current of 1,200 amperes 
suddenly switched on, a condition of affairs which might easily 
occur in the event of a bad accident to any motor or cable connected 
to the switch, a violent emission of flames from the joints of the case 
was seen, although they were made with india-rubber packing, and 
tightly screwed up. In the final test, the case was made gas-tight 
and fused with the eame asbestos covered wire used in the previous 
experin ents; the result was that on switching on the current it was 
blown to piecee. 

Tests have been made of enclosed magnetic blow-out circuit 
breakers, with similar results; and it would seem almost impossible 
to produce an enclosed switch or fuse of the ordinary type capable 
of opening an inductive circuit and carrying a larger current with 
safety. 

The greatest advance in the application of electricity for mining 
purposes has been due to the introduction of the polyphase alter- 
nating current induction motor. 

One of the chief advantages of alternating current plant for 
mining work lies in the fact that all the switches can be of the oil- 
break type, and the use of fuses is not neceseary. 

With regard to the generating plant which must be installed, 
there are practically only two periodicities to consider, viz., 25 and 
50 cycles per second. In general, when there are a large number 
of low-speed motors of high power, it will be desirable to select 25 
cycles and voltage according to amount of power and distance it 
has to be transmitted. Low voltage incandescent lighting on this 
frequency is quite satisfactory for underground work. If the plant 
is smal), and there are no very large motors, 50 cycles will be the 
better periodicity, and will allow of both arc and incandescent 
lighting, as well as much greater choice of speeds for the motors. 

In ordinary cases where the generating plant is situated close to 
the mouth of the shaft, and most of the power is required near the 
bottom of the shaft, it will be advisable to fix on 500/550 volts as 
most economical. On the other hand, if the generating station is 
to supply power to several collieries, or there are many large motors 
at a considerable distance from it, it may be advisable to choose a 
pressure of 2,200 or 3,300 volts in the station. In very exceptional 
cases will higher pressures be required. 

With such high pressures, or, in any case, overhead transmission 
above ground is preferable if the power station is any distance from 
the shaft. ; 

The arrangement and disposition of the generating plant neces- 
sarily depends upon whether it is, or is not, decided to drive the 
main winding gear electrically. 

The first electrical winding gears of any importance were supplied 
with direct current, either directly from the generating plant or 
from storage batteries. 

Several more effective methods than the use of a battery have 
been devised, and put into use, but they all depend primarily for 
their success on the use of a heavy fly-wheel containing a large store 
of kinetic energy. 

The firat consists in the use of a direct-current machine coupled 
to a very heavy fly-wheel. By suitably arranging matters this com- 
bination can be made to regulate the demand on the generating 
plant under normal conditions within narrow limits, comparatively 
speaking. 

An alternative system consists in the use of what is practically a 
reversible booster system, the booster being driven by a separately 
excited motor and provided with a heavy fiy-wheel. 

The whole combination is easily handled and controlled by the 
operation of a comparatively small rheostat, and the losses are 

practically reduced to a minimum. we 

The simplest method of utilising alternating current for winding 
is to connect an induction motor to “he winding drum, either 





* Abstract of Paper read before the Rugby Engineering Society, 
February 2nd, 1905, e ia 
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directly orthrough reduction gearing, using simple rheostatic con- 
trol. Such a method is necessarily exceedingly wasteful. If the 
maximum power required exceeds 500 B.H.P. it will, in the majority 
of cases, be advisable to dispense with reduction gearing and couple 
the motor directly to the drum shaft, the motor being designed to 
run at a tuitable low speed, say, from 60 to 40 r.p.m. High fre- 
quency motors running at these low speeds are more expensive, and 
have smaller efficiencies and much worse power factors than low 
frequency machines of corresponding capacities and speeds. The 
control of large induction motors for this class of work is best 
effected by liquid rheostats. 

The largest plant of this kind of which the writer has knowledge 
is one of the Société Charbonnages de Grand Hornn, Belgium. The 
motor is supplied with current at 2,000 volts, and 23°5 cycles per 
recond ; its maximum speed is 42 r.p.m., and the maximum winding 
speed is 51°7 ft. per second. The net weight of coal lifted is 
5,720 lbe., and the depth of the shaft is 546 fathoms, the total 
weight of coal raised per hour being 85 tons. A flat rope is used 
and the initial diameter of the bobbin is 8 ft., the final diameter 
being about 24 ft. Gin. A similar plant, though of somewhat 
greater capacity and with Koepe pulley, is installed at the Zeche 
Preussen II. of the Harpener Bergbau A.G. Dortmund. This instal- 
lation is capable of raising 100 tons of coal per hour from a depth 
of oa fathoms. Power is supplied at 2,000 volts, and 25 cycles per 
second. 

Means of equalising the demand on the generatirg plant are pro- 
vided by the method of working patented by Herr Ilgner, of the 
Donner:markLiitte A.G. His arrangement consists of a motor- 
generator provided with a heavy fly-wheel, supplying direct current 
to the motor driving the winding gear, the whole of the control 
being effected by regulating and reversing the field of the direct 
current generator of the motor-generator set. 

In this way a winding gear requiring a maximum of, say, 
2,000 8.H.P. can be supplied with power in the shape of a fairly 
steady load ranging between, say, 600 and 900 B.H.P. on the induc- 
tion motor driving the motor-generator set, and therefore under 
the most favourable conditions, as regards the econcmy of the main 
generating plant. 

If cast-steel is adopted and the wheel made of a disk shape, the 
speed may be taken as 250 ft. per second, which may be regarded 
as a practical limit. Even with this speed, the wheel may, for 
plants of very moderate capacitier, have a weight of 30 to 40 tons. 

A gocd example of this sort is ‘the plant installed at the Zeche 
Matthias Stinnes, Carnap, Westphalia, which is capable of dealing 
with 100 tons per hour, and winds from a depth of 437 fathoms. The 
winding gear is driven by two motors directly coupled to a Koepe 
pulley 19 ft. 8 in. diameter, running at 41 r.p.m. 

In this country winding engines are sometimes required to deal 
with as much as 250* tons per hour, from depths up to 800 fathome, 
and in such cases the mechanical difficulties which present them- 
selves are very great. 

In the case of large winding gears connected to a power station 
tituated very near the shaft, the most economical plan seems to be 
the installation of a separate engire and dynamo for supplying 
current to the winding-gear motorr. This engine practically 
replaces the induction motor of the Ilgner set described atove, the 
cther parts remaining the same. Econ mical as the Ilgner com- 
bination is, a considerable saving both in capital cost and working 
charges can be effected by the adoption of the above plan. 

An early installation of this character is to be seen at the 
Arnimsche Steinkohlenwerke at Planitz, in Saxony. There are two 
equal winding ergines, each driven by a pair of direct current 
motors directly coupled to the drum shaft and capable of raising a 
net load of 1,320 lb, from a depth of 121 fathoms. The hourly 
output of each is 36 tons, and the winding gears are mounted directly 
above the shafts. 

Steam engines for winding are usually non-condensing, and on 
account of the very intermittent and unfavourable conditions cf 
service, are most uneconomical. For large winding engines runnirg 
under favourable conditions, it would not seem out of place to 
assume a steam consumption of 75 lb. per o.P.-hour, reckoned on 
materi] raised. With a well-designed Ilgner plant, the correspond- 
ing figure would be 25 1b, but against this saving we have to put 
the extra interest on the increased capital cost, and make a slightly 
larger allowance for depreciation and repairs, but, in any case, can 
expect a net saving of 30 per cent. of the wcrkirg charges of the 
steam plant. 

Obviously, the most eatisfactory arrangement can only be decided 
on with a fall knowledge of all the working conditions, 

One of the principal applications for electricity in mines is to 
the driving of pumps. In all the earlier installations, the pumps 
were of the slow-spced reciprccating type with plunger speeds 
ranging from 70 to 100 ft. per minute, necessitating the use of a 
double reduction between the motor and the pump. 

The cfliciency of such a pump is generally from 70 per cent. to 
75 per cent., 60 that a combined efficiency of 60 per cent. to 68 per 
cent., according to the capacity, may be 1easonably expected. At 
the present time, it is porsitle to obtain reciprocating pumps of the 
Expresr, or high-epecd type, having very much higher efficiencies 
and running at such speeds that reduction gearing may be dispensed 
with, and the motor mcunted directly on the crankshaft. The 
speeds of such pumps range from 160 to 300r.p.m., and their effi- 
ciencies may be from 75 per cent. to 85 per cent. according to size. 
Within the last three or four years, the use of high-lift turbine 





_” The steam winding engine just installed at the New William- 
thorpe Colliery, in North Derbyshire, is easily capable of dealing 
with 3,000 tons of coal per day of 8} hours. The depth of the 
shaft is 548 yds, ota 








pumps has increased considerably. These pumps have several 
advantages which recommend them for minirg work; they run ai 
high speeds; they have a continuous flow; the cost of excavating 
rooms and making foundations for them is very much less than for 
reciprocating pumps of similar capacity, and further, the discharge 
can easily be varied within wide limits by simple regulating valves 
fitted on the discharge pipes, Their efficiency is, however, smaller 
than that of the better class of reciprocating pumpr, and for ordinary 
sizes it may be taken as 70 per cent. to 76 percent. Such pumps 
are especially suitable for connection to three-phase induction 
motors, and at the ordinary speed (about 1,450 r.p.m.) for coupling to 
50-cycle four-pole motors. The most suitable motor for this class 
of work is the so-called i: quirrel cage type, the construction of which 
makes a high peripheral speed easily attainable. 

At the Zeche Viktor there are two pumps on the lower level, which 
deliver 1,500 gallons per minute to a height of 1,700 ft. From 
actual tests the efficiency of the whole plant, including generator:, 
is 63 per cent., and the efficiency of the pumps alone 77 per cent. 

One of the earliest applications of the electric motor in collieries 
was for driving mechanical coal-cutters; since then, numerous 
improvements have been effected in this type of motor, but still 
they give considerable trouble. 

Recently, three-phase induction motors have been used for this 
class of work, but have not proved entirely satisfactory. 

Direct current metors for coal-cutters can be constructed so that 
very little head room is required for the complete machine, in fact, 
the total height of some of the well-known machines on the market 
does not exceed 19 in., and where induction motors are used 
for driving these machines, it is necessary to use two motors, each 
of half the capacity required, for the diameter of a single motor 
would be too great. As the parts of mines where coal-cutters are 
used are invariably the mott dangerous, the motors should be totally 
enclosed. The squirrel cage motor is better adapted for coal-cutting 
purposes than the slip-ring motor, for, by use of a high resistance 
winding, the maximum current the motor can take may be limited 
to such an amount that even if the cutter sticks, there will be no 
danger of the winding burning out. The meximum torque 
obtainable from both types of motor is about the same. 

The subsidiary haulage, i.c., from the working face to the main 
roads, is generally effected by horses, but considerable saving could 
be made if they were replaced by small portable single drum 
haulage gears driven by electzic motors. Such motors would 
generally have to be of the slip-ring type with the starting resis- 
tances and switches immersed in oil. Much underground haulage 
is done by endless ropes running at speeds from 1 and 13 to 4 
miles per hour. The machine driving a rope of this kind requires a 
large starting ¢ffort, which is best obtained by the use of a slip-ring 
motor and starting rheostat. Haulage gears of the main and tail 
rope type which have to be frequently stopped and started, are best 
driven by motors of the slip-ring type. The controller should be 
similar in construction to an ordinary tramway controller, and 
should be fitted in a case filled with oil to a sufficient height to 
cover the whole of the working contacts. 

As regards the resistances themselves, it has been proved by 
experiments that there is no danger of any explosive gases being 
ignited, even should they be working at comparatively high tem- 
peratures. The danger, however, does not lie with the resistances 
themselves, but in the possibility of defects being developed which 
may cause & burn-out, and also on account of the possibility of the 
ignition of any coal dust. Resistances simply enclosed in cast-iron 
or other cases dissipate heat very slowly. If, however, the cases 
are filled with oi), the capacity of the resistances for intermittent 
services can be at least doubled. 

Arc lamps and Nernst lamps are dangerous, and are therefore only 
used for lighting on the surface. The general use of water-tight 
fittings for incandescent lamps is to be recommended, also switches 
and fuses of a water-tight pattern. 

For three-phase alternating current, the best cable is the ordinary 
three-cored stranded cable with waterproof dialite or bitumen insv- 
lation, heavily braided and armoured overall. It has been found by 
experience in many mines, that the use of lead covering is noi 
advisable. 

Where large powers have to be transmitted down the shaft, it is 
advisable to install the cables in duplicate, and thus limit the curreni- 
carrying capacity and weight of each. These cables should be 
strongly moored at the top of the shaft, and supported every 15 ‘t. 
by strong wood cleate. Bare cables have been used for this purpose 
in several cases, but have proved unsatisfactory. 

On account of its inability to resist tension, the armouring shou'd 
not be of steel tape, but of galvanised steel or iron wire, and 
wherever it is recessary to use armoured cables, they should be of 
the threc-core type. For transmission along main roads, or in axy 
place where falls are likely, three-cored cables should be used. if 
these cables are heavily armoured, there is practically no danger of 
their being cut through generally; if the pressure is sufficieni:y 
great, the cores will be squeezed together, and the iesulting sho:t 
circuit will cause the automatic switches controlling the circuits ‘© 
open before any excessive temperature is reached, 

Where there is a possibility of the roof falling, cables should ¥e 
hung tlack, and so supported that, if mecessary, they can be tora 
away without being injured. , 

The system of distribution tobe adopted underground will depend 
to a great extent upon the special requirements of the mine. 

In the majority of cases it will be found advisable to transform 
the wh¢ le of the current required in the mine to a lower voltage at 
the bottom of the shaft, and to supply all the motors, except those 
of large size, in the immediate neighbourhood with low-tensicn 
current, and thus avoid the introduction of high-tension cables 
into the workings. The transformers themselves should be of the 
oil-cooled type. 
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An Exzoraio Lirt Acciprnt. 


At the Leeds Assizes, on March 17th, Mr. Justice Ridley heard the 
case of Haller v. Barnsley British Co-operation Society which raised 
certain questions relating to the working of an electric lift. Mr. 
Waddy appeared for the plaintiff; Mr. Scott Fox, K.C.,and Mr. 
Compston appeared for the defendants. 

The plaintiff was a boy employed by the defendants in their shop 
premises at Barnsley. For the convenience of customers the 
deferdants had provided an electric lift running from the basement 
to the top floor. In October, 1904, the man whose duty it was to 
work and look after the lift went for his holiday; before his 
departure he explained the method of working the lift to the 
plaintiff, and to a man named Robinson. While the lift man was 
away something went wrong with the lift. Robinson and the 
olaintiff were asked Ly the shopkeeper to put it in repair. It 
appeared that the machinery was in a small room near the roof. 
In order to start the lift it was necessary first to switch on the 
current, and the raising and lowering of the cage could then be 
regulated by a rope which ran through the cage. In order to reach 
the switch it was necessary to use a atick, the use of which had been 
explained to the plaintiff by the lift man. Neglecting this pre- 
caution, and also neglecting to have the brake on before he turned 
on the current, the plaintiff stood on a chair to reach the switch, 
with the result that when he turned on the switch the lift started, 
and his head was caught. He thus sustained injuries. The 
defendants alleged (a) that the plaintiff had been guilty of 
contributory negligence; (5) that the maxim Volenti non fit injuria 
applied; (c) that he had obeyed the instructions of a man in 
common employment with him, for whom the defendants were not 
responsible. : 

In giving judgement, Mr. Justice Ripnuy eaid:—It is suggested 
that the accident was brought about by the plaintiff’s own careless- 
ness. I do not think that principle applies here, because the 
defendants employed him about the lift and allowed it to have his 
charge. I should nof have come to this conclusion had it not been 
that Mr, Elliott, the defendants’ manager, agreed that the employ- 
ment was unsuitable for a boy of 16. It was true that the boy was 
not directly put in charge of the lift. It appears to have been 
intended to instruct him in the duty of looking after it, but he had 
not been properly instructed. It seems to me that he was in charge. 
I thirk they put a boy to work a lift which required a grown man 
to look after it. There is nothing in the defence of common 
employment. The injuries are not serious, and although a perfect 
cure has not been effected, he will probably be completely restored 
to health. I give judgement for £156 2s. 6d. 





OapEn and fuirH v. Gas Licut anp Coxe Co. ‘. 
Tas case came before Mr. Justice Darling and a special jury in the 
King’s Bench Division on Wednesday, March 15th. ‘The plaintiffs, 
Miss B, M. Ogden and Mr. P. Abraham Smith, claimed damages 
against the defendants for personal injuries sustained through the 
alleged negligence of the defendant company. The defendants 
denied that they had been guilty of negligence. 

Mr. Clavell Salter, KC., and Mr. Harrison appeared for the 
plaintiffs, and Mr. Danckwerte, K.C., and Mr. Vaughan- Williams 
for the defendants. 

Mr. SatTHR, in opening the case, said thatof late years there 
had been laid down in London a series «f conduits for the 
telephones, and at short intervals along the pavements there were 
little boxes in which the conduits carrying the telephone wires 
ran. The object of these boxes was that those who had charge of 
the telephone cables could get down into the boxes and pull the 
cables through until they found a fault and repaired it. Then 
there were mains running along which tupplied the pipes of the 
gas company, and what happened in this case, was that owing to 
a leakage in the gas pipes, a quantity of gas escaped, and filtered 
through and accumulated in those boxes. This gas was ignited 
with the result that there was a series of explosions, four of the 
boxes exploding. One after the other the heavy iron cases were 
blown up with great violence, and the two plaintiffs were some- 
what seriously hurt. The explosions tock place on October 15th, 
1903, at the corner of Glasshouse Street and Regent Street. It 
was in the box on the street corner that the explosion originated. 
The young lady was walking along Regent Street when there was 
suddenly a series of explosions, and she was knocked senselcss. 
Mr. Smith, the other plaintiff, was passing at the time, and he 
was struck by one of the three covers. The question of injuries 
and damages had been agreed, and the only question was as to whose 
the fault w:s for a lamentable occurrence of this kind. In regard to 
their statutory duties he thought the only question it was necessary to 
refer to was the duties which arose under Sec. 24 of the Gas Wor ks 
Clauses Act of 1847 which imposed upon them certain duties 
when they received written notice «f the escape of gas. The Act 
provided that they shculd prevent such gas from escaping when 
they had received such notice. The question was whether the 
explosion was caused in consequence of the omission by the gas 
company to use all the care as provided by the Act. Before the 
explosions took place smells of gas in the neighbourhood had been 
noticed by the Post Office telephore officials, and on July 20th 
notice was given to the gas company. The company employed 
their searcher and indicator, but found no serious presence of gas. 
The evidence would be tha at that time and for s considerable 
period before this explosion took place, there had been smells of 
gas. The plaintiffs complained that the defendants should have 





known that there was a smell, and they ought to have done more 
than they did when their attention was officially called to the smell. 
If they had done so the accident would not have happened. 

Frank Epwaskbs, a jointer in the employ of the Post Office, said 
he was repairing a fault in one of the lead cables in a box near 
Glasshouse. Street when an explosion took place, which was fol- 
lowed by three others. He was using a blowpipe lamp at the time. 
In cross-examination, witness said that the box at which he was 
working had been opened every day for some time before the day 
of the accident. 

Gzoraw Epwarp WEst, sub-engineer to the Post Office, said that 
the boxes were fairly well ventilated. He thought that a small 
escape of gas would get out of the boxes, but to cause the lid to be 
blown off the box there must be a large escape of gas present in 
the box. 

Ws. Nose, assistant superintendent engineer to the Post Office, 
said that periodical examinations had been made of the boxes in 
the neighbourhood of the explosions since the accident, and traces 
of gas were discovered showing there was a leak somewhere, and in 
July, 1904, another explosion occurred in two of the same boxes 
that exploded in October, 1903. 

Plaintiffs’ case was concluded. 

Mr. Dancewents, K.C., for the defendants, submitted that they 
were not guilty of any negligence, and that if they were guilty, that 
negligence was not the efficient cause of the accident, and that, 
therefore, according to the authorities, the defendants were not 
liable. He asked his Lordship to rule that there was no case to go 
to the jury. 

His Lonpsuip said that, without expressing any opinion on the 
case, he would leave it to the jury to decide. 

The hearing was adjourned. 


On Thursday, the 16th inst., Mr. Danckwzets, K.C., addressing 
the Court on behalf of the defendants, said the Post Office caused 
the accident, but the plaintiffs could not sue them ; the only people 
they could sue were the workmen. The learned ccunsel went on to 
explain that the joints and pipes could not be absolutely secure, but 
eaid he thought the evidence would show that the defendant com- 
pany had not been guilty of any negligence. There was no doubt 
that the gas was in the boxes, and that it found its way thither not 
through the pipes but through the sides of the boxes. 

Mr. JoszPH Cash, civil and consulting engineer, was called, and 
said he thought the methods used for locating gas in this case were 
the right methods, 

Mr, G. F. L. Foutess, distributing engineer to the defendant 
company, was also of opinion that the best tests possible were 
applied. It was clearly to the company’s interest to prevent waste, 
and the men were given instructions to that effect. 

His LorpsuiP, in summing up, said he would like to know why 
the telephone boxes into which the gas found its way could not be 
ventilated. He had asked this question of one of the witnesses, 
and the only answer given was that lighted matches might be 
dropped through the ventilator. The jury had to satisfy them- 
selves whether there was a leak in the defendant company’s pipes 
or not; and, if so, what the defendants ought to have done when 
they found the leak. If the jury found that the defendants were 
guilty of negligence the latter had the right to say that the negli- 
gence must be the efficient cause and not the remote cause of the 
injury, the efficient cause of the negligence being that of the Post 
Office man. 

The jury returned a verdict for the plaintiffs. 

There was no amount mentioned, as it had been stated that the 
damages had been agreed upon. - 

His Lorpsa, in entering judgement for the plaintiffs, said it had 
been given in evidence that the telephone boxes could be ventilated, 
and he hoped they would be. 

The jury endorsed this expression of opinion. 

On Friday, the 17th inst., a stay of execution, with a view to 
appeal, was granted. 





Brovax v. Porrmrrs Exvsorrio Traction Co. 


At the Staffordshire Assizes last week plaintiff, a collier, sued 
defendants to recover damages: for personal injuries sustained 
through negligence. It appeared that last April one of the tramway 
wires broke, and the live ends were hanging down upon the public _ 
road, and plaintiff, who did not see them, came into contact with 
them, and he was badly burned in consequence. He had lost the 
use of his left arm and hand. It was stated that the broken wire was 
left 45 minutes before the damage was repaired. Evidence was 
given by Mr. C. E. C. SHAWFIELD, the city electrical engineer of 
Wolverhampton, regarding the overhead work, and be said that he 
had examined the construction of the overhead wires at Longton 
as they existed a week or so ago, and he found that the short bridle 
wire had imposed upon it the double duty of supporting the trolley 
and feed wires, and of acting as a “ pull off” or bridle wire. It 
was probable that the breakage would be contributed to by this 
additional strain. He was of opinion that the imperfect insulation, 
which led to the fusion of the wire concerned, ought to have been 
detected by periodical careful inspection of the line. In his 
opinion the insulation should be inspected weekly. 

Mr. Powztt, for the defence, said that the tramway company had 
done all that they could do, and all that reasonable men could do, 
to ensure safety, and that what had happened was one of those 
things for which no man was responsible. ; 

Other evidence included that of Mr. Frank Haron, the aesistant 
general manager of the defendant comp_ny, who showed, among other 
things, that a new and improved type of insulation had been adopted 
in January, 1903. He thought there must be something in the 
atmosphere to cause arcing at the end of the bridle wire. 
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Mr. H. M. Saywns, consulting electrical engineer of Westminster, 
said that he designed aud supervised the erection of the system in 
1898 and 1903. The best materials were employed, and proper 
tests were used. In his opinion the bridle wire broke through a 
fasion through arcing. Witness spoke to the utility of the bolts 
and insulators with which the wires were fitted. 

Witness was questioned as to the atmospheric effect upon the 
wires, and he agreed they were subject to atmospheric action and 
accumulations of carbonaceous matter. 

His Lorpsuir-said it would add a new terror to life if danger 
were created by overhead wires in a heavily laden atmosphere. 

Mr. PowEtt said he was much afraid they would all learn some- 
thing about overhead wires ere long, and they would eventually 
have to go underground. 

Mr. Saymrs eaid that an inspection five or six times a year, to 
ascertain if there were any foreign matter between the porcelain 
insulators and the wires, in such a district as the Potteries, would 
be quite sufficient. 

The jury found for the plaintiff, and assessed the damages at £300. 





Puxon v. Brooxer & Goss, Ltp, 


THis case again came before Mr. Justice Farwell, in the Chancery 
Division, on Friday, on a motion by the plaintiff to appoint a 
receiver and manager in a debenture-holder’s action. Mr. Wilkin- 
ron said the company was unable to pay wager, the gas had been 
cut off and three quarters’ rent was due. Mr. Cozens-Hardy said 
he appeared for thecompany. The managing director said the com- 
panv was not insolvent and the assets exceeded the liabilities by 
£2,161. Counsel asked that the matter should be referred to 
chambers. Rightly or wrongly, the suggestion was that the plaintiff 
was bringing on this motion on behalf of his son who had been 
employed by the defendant company as a draughtsman. His Lord- 
ship said he would not put the company and the debenture-holders 
to any further expense. He would appoint plaintiff's nominee as 
receiver. 





ACETYLENE GasS aND ELeEctRic Suextine Co., Lrp, (FETITION 
or J. W. Hmywoop). 

THis matter came before Mr. Justice Buckley in the Companies’ 
Winding-Up Court on Tuesday, and in the result his Lordship dis- 
missed the petition on the ground of the smallness cf the creditor’s 
debt (£26). He said it was not the practice of the Court to make 
winding-up orders for such trivial sums, although, of course, there 
was jurisdicticn to wind up for smaller sums. 





A. H. Mipwoop & Co. v. Taz Lorp Mayor anp CoRPORATION 
OF MANCHESTER: ! ; 


Tis case came before Mr. Justice Lawrance and a special jury in 
the King’s Bench Division on Monday, an action to recover the 
estimated lors of the plaintiffs’ stock-in-trade, which was destroyed 
by fire caused by the fusing of one of the Corporation’s electrical 
cables. The plaintiffs alleged that the Corporation had laid their 
mains in such a way as to constitute a nuisance, and that the fire 
was caused by their negligence. The Corporation denied the 
allegations. 

Sir Edward Clarke, K.C., Mr. Bousfield, K.0., and Mr. Wocd 
Hill, appeared for the plaintiffs; and Mr. Fletcher Moulton;K.C., 
and Mr. J. W. Gordon for the defendants. 

Sir Epwagp CuaRE®, in opening the case, said that it involved 
very serious questions both of law and of fact, the answers to which 
would probably lead to considerable discussions. The jury would 
not be troubled with any questions as to the amount of damages, as 
they had been agreed at £677 4¢. 6d., which was the amount the 
plaintiffs would receive if they were entitled to recover. The 
mains were laid by the Corporation under the authority of pro- 
visional orders granted in 1890 and 1896 under the Electric 
Lighting Acts of 1882 and 1888, and the plaintiffs contended that in 
regard to the system employed in the streets of Manchester, as it 
constituted a danger to the premises of persons adjacent, the 
Corporation had been guilty of a nuisance, and were responsible for 
the loss incurred. The explosion occurred at 3.30 a.m.,on May 
24th, 1903; part of the pavement was lifted up,ta large stone 
broke in the door of a house opposite, and the fire which ensued 
destroyed nearly £700 worth of property belonging to the plaintiffs. 
It was clear that the explosion and subsequent mischief were 
caused by a defect in the cable. The learned counsel said that 
with a system like that at Manchester, where districts were 
connected together, and where if you had time you could isolate 
them, you could not effectively localise a faulé until yon had 
some indication of actual mischief having been done. You 
practically had no means of indicating the exact spot where the 
mischief was, until smoke was seen, and then it was impossible 
to prevent serious consequences. The other system was one in 
which fases were used, and in which the fault indicated itself and 
the light was cut off. It was rightly said in the course of cor- 
respondence between the Corporation and the Board of Trade, that 
under their system it was impossible to foresee an accident of 
this kind. The plaintiffs’ case was that the defendants were 
responsible under the Act, quite apart from the question of 
negligence, but they further said that defendants when they estab- 
lished a system of this kind which involved this danger and was 
known to involve it, they were setting up a nuisance and endanger- 
ing the neighbouring property in a way they were not entitled to 





do. He and his learned friend, Mr. Moulton, had agreed to the 
following questions being left to the jary :-— 

1. Was the fire caused by the fusing of the Corporation’s cable ? 

2. Does the system adopted by the defendants constitute « 
danger to persons having property adjacent to the mains ? 

3. Is the method of localising faults by the burning out or swoke 
testa a reasonable and proper method, having regard to the risk of 
fire ? 

4, When the defendants became aware of the fault did they dea! 
with it for the purposes of preventing fire in # reasonable and 
proper manner. ‘ 

Mr. Toomas JosEPH GovuGH, electrical engineer in the employ of 
the Corporation from June, 1902, until February, 1904, eaid it was 
reported to him on the afternoon of May 23rd, that there was some- 
thing wrong with the electric light at the Crown Hotel, Fountain 
Street. He found that there was a considerable leakage o/ 
current somewhere and ordered further pressure to be applied. The 
fault developed about midnight, and at 3.80a.m. there was a serious 
explosion and fire. : 

Cross-examined: There was nothing in the log-book to indicate 
trouble before 1.30 a.m. What happened up to that time did not 
indicate anything serious—merely the light going in and out. 

Re-examined: The Manchester newspapers made a very heavy 
demand on the electric light, but this, being a Saturday night, the 
demand was much less than usual. Prior to 1.30 a.m. the indications 
of trouble were capable of satisfactory explanation, but after that 
hour it was quite clear that there was mischief. The load was kept 
up, the natural consequence being that the fault would be burned 
out. The smoke seen by the constable indicated where the mischief 
was. 

Mr. A. L. Taytor, M.L.C.E., electrical engineer to the Royal 
and the Liverpool, London and Globe Insurance Companies, said 
he had had considerable experience with reference to the designs 
of street mains, service connections, &c., and had been for a long 
tine past engaged in inspecting that kind of work. He had 
examined the scene of the Fountain Street «explosion, and found 
that the fire had travelled inwards from the Corporation’s main. It 
was probably spread by the melting of the gas pipes in the bare- 


_ment, At that time the Manchester system was a single one, all the 


districts being linked up together. He believed that Manchester 
had since adopted the system of dividing the mains network up 
into a number of sections. The system of linking up was neither 
usual nor right for a place the size of Manchester; he had never 
known it used ia a place of such a size. If the fault had occurred 
at Liverpool, it would only have been necessary to turn out an area 
of 1,000 lan ps. The burning-out process had been frequently used 
at Manchester. 

Continuing, Wirxxss stated that the extra pressure put on to 
keep up the supply of electricity, developed at the point where the 
fault was a sort of electrical furnace. 

His Lonpsuir: It is admitted that it was the intention to burn 
the fault out.—That is the only way it can be done. 

Mr. Mouton: We are obliged to keep up the pressure. 

Replying to further questions, W1rnzxss stated that the detection 
of faults in Manchester was frequently being made through the 
appearance of smoke. He had known other instances of faults in 
the mains beingicommunicated to houses in Manchester. It was 
obvious that the Manchester system of dealing with faults involved 
riek to property, and the risk of fire was considerably increased by 
the practice of putting on additional machines to keep the 
pressure up. | 

Is this Manchester system of electric lighting one which involves 
danger to people Laving property in the streets where the main 
runs ?—We consider so from our practical experience. ; 

Is it reasonably practicable to carry out this system of electric 
lighting without this damage ?—Yes, it is possible. Liverpool has 
been running a syetem 10 years longer than Manchester, and tle 
mains had been on fire, but there had not been a single case of the 
fire spreading inside premises. If a fault occurred in Liverpool, it 
only involved inconvenience to a small area of 1,000 lampr, which 
were put out while the fault was being remedied. In the sane 
circumstances the whole Manchester area would be affected, and 
the same system of remedying a defect could not be commercially 
possible. 

Cross-examined ; In his opinion, Liverpool and Manchester were 
the two extremes. He did not know another case in which the 
areas were divided up as they were in Liverpool. He knew that 
the provisioral order required that the system should be approved 
by the Board of Trade. He did not think that the Manchester 
system was in accordance with the Board of Trade regulations, 
either in respect of the wholesale joining up or the taking of pre- 
cautions to prevent fire spreading to buildings. No action was 
tuken by the insurance companies in the other Manchester cases he 
had referred to. 

In reply to further questionr, the Wirnzss admitted that up to 
1 o'clock on the morning of the accident the Corporation were 
working well under the figure as to leakage which the Board of 
Trade stipulated as to the danger limit. In hie view, when the 
leak was discovered the work ought to have been stopped. Assum- 
ing it was necessary to go on, what was done was right and proper. 
He did not find fault with the device used for linking up, but with 
the wholesale system of linking. In the two other cases he had 
mentioned, the Corporation admitted that the fires arose in their 

mains. 

Re-examined : The Board of Trade left it to the discretion of the 
Corporation as to which system they adopted. It was not necessa) y 
to burn down houses to keep up a standard pressure when a fault 
occurred. If the defect could be localised and isolated as in Liver- 
pool, there would be no necessity to put on additional machines to 
maintain the pressure. © 
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Mr. W. W. Reywoxps, a hosier, of Manchester, said that on 
November 20th, 1902, there was an electric light explosion in jhis 
cellar, and the Corporation paid the damage. 

Mr, Evan Ropuets, a tailor, of 10, Cross Street, Manchester, said 
that two electrical meters explcded in his cellar on April 17th, 1902, 
and the Corporation paid £101 damage. 

On Tuesday morning Mr. Moutton opened the case for the 
defendants, and the hearing was continued on Wednesday and 

esterday. 
(To be continued.) 
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BUSINESS NOTES. 


installation Contracts.—Messrs. John Collier & Co., 
of Manchester, have recently secured an order from the Manchester 
Ship Canal Co. for switchboards, feeders (over 20 miles lead and 
paper-covered cables in earthenware ducts) for power and lighting, 
with 86 arc lamps on steel poles, &., required at their new Dock 
No. 9 in course of construction. This is the third consecutive 
contract for this company, the two previous ones being in connection 
with Dock No. 8, and completed in 1902. They have also received 
the following contracts :— 


Manchester Corporation for switchboards and wiring for ing at the 
Stuart Street generating station with approximately 60 arc and 250 incandescent 
electric lamps; Phoenix Fire Office for lighting their new buildings at Leeds ; 


Cheadle Asylum for extensions to feeders (solid system paper and lead- 
covered cables) and wiring for new chapel. This is the fourth consecutive 
contract for this institution, 


quick Work.—On Saturday, February 25th, Messrs. 
Isaac Storey & Co., of Manchester, received an order by wire for an 
auxiliary condenser of 900 eq. ft. required by a large ship- 
building company. 
March 13th, The Daily Mail says that the firm had no finished 
parts of any description in stock for this work, and had to make the 
whole condenser from raw material; but they managed to deliver 
the coneenaee on Friday, March 10th, three days earlier than 
required, 


“Ajax” Motor Switches.—We have seen a sample of a 
new ironclad motor switch styled the ‘ Ajax,” manufactured by Messrs. 
Parmiter, Hope & Co, Hulme Electrical Worke, Manchester, which 
has been designed to meet the demand for a reliable motor switch 
at alow cost. The switch is of the double-pole H type, mounted 
on slate in a strong cast-iron case, with removable cover, and has a 
very quick break. The contact brushes are made of phosphor- 
bronze, and thorough contact is ensured without.“ dragging.” The 
leading-in holes are bushed with wood. The switch is strongly 





“ Ajax” Motor Switou. 


made, and should prove very suitable for its purpose, especially 
where it might be subjected to rough ueage. Messrs. Parmiter, Hope 
and Co, supply the switch with a fuse in the same case, buf do not 
recommend this arrangement for use on circuits above 250 volts. 
Above this voltage, and for circuits up to 400 and 500 volts, the 
company supply suitable cut-outs, styled the ‘‘ Ajax” motor fuses; 
the terminals ‘are mounted on a slate base and enclosed in a 
cast-iron asbestos-lined case, and the break is 6 in. long. 


France.—La Compagnie Electrique du Secteur de la 
Rive Gauche de Paris reports a profit of £89,308 for the last 
a year, as compared with only £41,936 in the preceding 12 
months, 


_ Natal.—The value of the imports of electrical fittings 
into Natal during last year is returned at only £34,000, as compared 
with £60,000 in 1903. 


Exports of British Electrical Machinery.—A satis- 
actory improvement appears to be taking place as regatds the 
exportation of British electrical machinery. The shipments last 
month attained a value of £48,089, which brings the total for the 
first two months of the year to £120,242, as against only £63,792 in 
the corresponding of 1904, 





Delivery was to be made by Monday, . 


Trade with Australasia.—The Commercial Intelligence 


~ Committee of the Board of Trade has decided upon the early 


dispatch of a commercial mission to Australia and New Zealand 
on lines generally similar to the missions which have been under- 
taken in recent years to South America, South Africa, Siberia and 
Persia, and has appointed Mr. R, J. Jeffray to conduct the mission. 


Trade Announcement.—The businesses of Messrs. 
Mann, Egerton & Co., of 5, Prince of Wales Road, Norwich, 
Messrs. G. N.C. Mann & Co., of 5, Bank Plain, Norwich, and 5, 
Waveney Road, Lowestoft, and Messrs. Hall & Hackblock, of 1, 
Arcade Street, Ipswich, electrical engineers, have been amalgamated 
and merged into a private limited company under the style of 
Mann, Egerton & Co., Ltd. 


Dissolutions and Liquidations.—Creditors of the 
Thunderbolt Patent Governor Co., Ltd., should send particulars of 
their debts or claims, &c., to the liquidator (Mr. G. B. Nancarrow, 
Royal Exchange, Middlesbrough) by April 13th. 

Messrs. C. W., J. A., and EB. J. Giinther (W. Giiather & Sons, 
Central Engineering’ Works, Oldham) have dissolved partnership. 
Debts, &c , will be attended to by J. A.and E. J. Giiather, who will 
continue the business under the old style. 


Piping for Abroad.—Messrs. Aiton & Co., of Willesden 
Junction, have recently exported the following complete piping 
installations for lighting and power stations:—H.M. Dockyards, 
Gibraltar and Simons Bay ; the Harbour Board, East London; the 
River Plate Electricity Supply Co., Tacuman; and the Hyderabad 
Deccan Co., Ooeman, and they have in hand installations for the 
India Office, Ishapur Small Arms Factory, and the Crown Agents 
for the Colonies, Lagos. These installations, we understand, are all 
carefully laid out here for inspection and measurement, and are then 
marked so that there may be no trouble'in erection on site. Ia the 
case of H.M. Dockyard, Gibraltar, Messrs. Aiton sent out their own 
men to erect the pipes. The firm’s experience has been that the 
small extra cost entailed in laying out and marking is more than 
repaid by the saving in trouble in erection, es this would be a very 
serious matter abroad, where facilities for making alterations to pipes 
are usually non-existent. 


Colliery Piant.—The Hucknall Torkard Colliery Co., 
Ltd, near Nottingham, have just placed an order with Mr. P. J. 
Mitchell, of Queen Victoria Street, E.C., for a 130-x.v.a. turbo- 
generating plant for use in connection with Prof. Rateau’s patent 
exhaust utilisation system, the accumulating mass in this case being 
formed of old rails enclosed ina boiler shell. This plant, we are 
told, will be the first of its kind to be laid down in a British 
colliery. 

The “Ediswan” Pull Button Switch.—The Edison 
and Swan United Electric Light Co., Ltd., Queen Street, H.C., have 


recently placed on the market an entirely new departure in pull 
switches. The construction of this new type of switch has been 
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previously described in our columns, but an adaptor has now been 
provided whereby, on a cord being pulled, a circuit is made on the 
first pressure of the button, and by a second pull the circuit is 
broken, or vice versa; thus the on and off positions can be actuated 
by one cord only. The advantage of this will be readily perceived, 
and the illustration shows the arrangement adapted to a switch for 
use on aceiling. It should be very suitable for offices, warehouses, 
&c., and will not necessitate the running of wires and conduits in 
places where they might prove objectionable. 


London.—The 1L.0.C. has acquired a 12-u.p. petrol 
motor-car from a Scotch firm for use as an emergency wagon. 


Rateau Regenerators.—We understand that the Steel 
Co. of Scotland, Ltd., has just placed a contract with Mr. P. J. 
Mitchell, of London, for a complete installation of Rateau patent 
exhaust accumulator regenerator, together with necessary turbo- 
generating plant, condenserr, cooling tower, &c. The plant will 
regenerate exhdtst steam from one cogging mill engine, one fitishing 
mill engine, and. four large steam hatarers, and will eventually, 
when the second unit is installed, provide the works with 
1,300 2.H.P., without any increase on the present fuel costs. The 
fifst unit is now on order, together with condensing plant large 
enough for the complete installation. ; 
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Automatic Earth-Testing Device——A few weeks ago 
we published a description of an automatic testing apparatus 
recently brought out, and this has led to the unearthing of a device 
patented 15 years ago by Mr. R. J. Wallis-Jones, in conjunction 
with Messrs. Woodhouse & Rawson. The apparatus, which is illus- 
trated herewith, was successfully used in connection with self- 
contained installations, giving warning of undue leakage at any 
time of the day or night. Referring to the diagram of connections, 
4 is a clockwork arrangement which rotates the drum 8 through the 
spindle c at any predetermined speed. The drum B, which is per- 
manently connected to earth by the rubbing contact s, carries three 
studs, which come into contact with contact springs consecutively. 
One stud, p, makes contact with both of the said contact springs G 
and 8 at the same time, thus connecting them together; the stud B 
comes in contact with the contact spring G only, and in the same 
way ¥F comes into contact only with the contact spring H. G is con- 
nected through an electro-magnet J, an incandescent lamp kK, and a 
fuse n to the positive of the electric light circuit, and in the same 
way H is connected through another electro-magnet 1, an incan- 
descent lamp m, which burns equally bright in series with the lamp 
K, and through a fuse y to the negative pole of the electric light 
circuit. The electro-magnetss and tactuate a tongue o, which com- 
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pletes a local bell circuit zn, when touching either of the contacts p 
or Q. It will be seen that as the drum B rotates, the stud p makes 
electrical contact with the contact springs a and ug, thus putting the 
lamps K and'm in series, and at the same time putting the middle 
of the lead between the lamps to earth through the contacts. If 
the insulation is perfect both lamps will burn with equal brilliancy 
but supposing the insulation on either lead is defective the lamp on 
that lead will burn with less brilliancy than the other; also there 
being more current through one of the electro-magnets 3 or L, the 
tongue 0 will be attracted to one of the stops P or Q, completing the 
local bell circuit 8 and giving warning of the defective insulation. 
Then as the drum B continues to rotate the stud D passes the con- 
tact springs G and H, and the leads are tested separately to show 
distinctly in which lead there is a deficiency of insulation. The 
stud H ¢oming into contact with the contact spring a, puts to earth 
the positive lead through the brush s. Provided there is no leak 
on the negative there will be no current through the lamp m, and it 
will not be incandesced ; but if there is a leak the lamp lights up 
and the bell is rung by attraction of armature 0; in the same way 
on the further rotation of the drum B the positive lead is tested by 
the stud F coming into contact with the spring H and earthing the 
negative lead.. In the same way a static voltmeter or electro- 
meter could be used in conjuaction with the automatic connection 
for making contact. 


Book Notices.—German Technical Words and Phrases, 
By CO. A. Thimm and W. von Knoblauch. London:*Marlborough 
and Co. 1904. Price 2s. 6d.—This is one of the “ Marlborough 
Series ” of foreign technical manuals, and purportsto be an English« 
German and German-English dictionary of technical and business 
terms and phrases. “Terms belonging to néw and important 
industries have been included, and every effort made to ensure that 
the volume is up to date.” So say the authors; we can only express 
our regref at our inability to share in their appreciation of their 
work. As regards mechanical and electrical engineering—especially 
the latter—the volume is worthless. Of 30 German words which 
we sought, common engineering terms, fewer than one-third were 
included, and electrical terms are still more scarce. Such words as 
caterpillar, partridge, billiard cue, and curry powder, are inter- 
spersed amongst quarantine, discount, pile-driving, milling-tool, &c. 
We do not know what class of readers will find this book useful. 

“Imperial Preferential Policy.” By C. Bright. London: P. 8. 
King & Son. 1s. : 





“Report on Temperature Experiments on Field*Coils of Elec- 


trical Machines, carried out at the National Physical Laboratory. 
Report No. 19 of the Engineering Standards Committee. London: 
Crosby Lockwood & Son. 5s. net. 

“ British Standard Specifications and Sections of Flat-Bottomed 
Railway Rails.” Report issued by the Engineering Standards 
Committee, No. 11. London: Orosby Lockwood & Son, 
10s. 6d. net. 

“Technical Instruction in Germany: Supplementary and Mis- 
cellaneous.” Diplomatic and Consular Reports issued by the 
Foreign Office. London: Wyman & Sons. 4d. 

“Repetitorien der Elektrotechnik,’ edited by Alex. Konigs- 
werther. Vol. III. Gleichstromerzeuger und Motoren, von 
W. Winkelmann. Hanover: Gebriider Jiinecke. M. 3.40. 

The Engineer’s Year-Book. By H. R. Kempe, M.Inst.C.H. 1905, 
London: Crosby Lockwood & Son. Price 83s.—This is the twelfth 
year of publication of this well-known reference book, which gets 
fatter every year; since the book was first issued, the number of 
pages has increased from 596 to 950. Numerous alterations and 
additions have been effected, especially in connection with the 
sections on tramways, railways, and electrical engineering; and 
abstracts of some of the reports of the Engineering Standards Com- 
mittee have been included, by special permission, the latter forming 
an important feature of the new edition. Detailed reference to the 
contents is hardly called for; those who know the book need no 
assurance of its value, while those who don’t know it, ought to see 
that they get it. 

Arc Lamps, and How to Maintain Them. By H. Smithson and 
E. R. Sharpe. Second edition. London: 8. Rentell & Co. 1905, 
Price 1s.—Since we noticed the first edition of this little book, 
five years ago, the authors, as they point out, have found their task 
by no means lightened by the remarkable increase in the number of 
makers of arc lamps, especially in connection with miniature and 
singly-enclosed arcs. The book is intended for the use of the con- 
sumer, and is, therefore, written in the “popular” style. 
Unfortunately this is too often the inaccurate style, and while the 
Board of Trade unit is no longer identified with the kilowatt, the 
authors still speak of ‘ watis per hour,” a phrase no less objection- 
able. We are pleased to notice that most of the other defects to which 
we drew attention, have been rectified, and in particular that a 
number of illustrations have been inserted, in some cases showing 
the internal mechanism of the lamps; the latter, we may add, is 
vastly more important than their mere external appearance. The 
phraseology is simple, if somewhat crude, and the practical advice 
given to the user is generally commendable. The authors are 
hardly justified in calling the oldest form of electric lighting ‘this 
comparatively new source of light,” but this does not affect the 
value of the work to those for whom it is intended. We thirk, 
however, that a great improvement might be effected by careful 
editing. 

We have received from Messrs. Thomas Nelson « Sons, parts Nos. 
1,2 and 3, of Harmsworth’s Encyclopedia. It is intended that the 
work shall be completed in forty fortnightly parts, which are to be 
published at 7d. each. We should think there is every prospect of 
there being a very large demand for this work of reference from 
numerous classes of the public who are unable to afford the more 
expensive encyclopedias. The eight volumes will contain 50,000 
articles, many of them illustrated. 


Catalogues, Lists, &e.—An illustrated card has come 
to hand from the Brirish AccumuLator Co., Lrp., Parliament 
Mansions, Westminster, 8.W., relating to their batteries for central 
station use, &c. 

We have received an illustrated pamphlet from the Pzarscn 
Firz Avarm, Lrp., 62, King William Street, E.C., dealing with 
their automatic system of alarm. The apparatus is thermostatic 
and comes into operation upon the existence of undue heat. It is 
described in the booklet; Press opinions and many testimonials are 
included. 

The Sun Execrrican Co., Lrp., 118—120, Charing Cross Road, 
W.C., have sent us a new list of their arc lamps ard 
accessories. New arc lamp couplings for indoor and outdoor use 
are also illustrated and described. 

Mussrzs. Ernest F. Moy, Lrp., Greenland Place, Camden Town, 
N.W., have issued a new list relating to measuring instruments of 
both sector and illuminated round dial type for continuous 
current. 

We have received a price list of enclosed arc lamps manufactured 
by the Brocxiz-Prxt Arc Lamp, Lrp., 60, Worship Street, E.U. 
Prices for spare parts, &c., together with instructions for installing, 
trimming and cleaning the lamps, are also given. 

From Messrs. Vickers, Sons & Maxim, Lrp., River Don Works. 
Sheffield, we have received a copy of Sec. 1 of their new catalogue, 
which deals with continuous-current constant-speed electric motors 
A general specification relating to these machines is included, 
and also tables of dimensions, &c. 

Messrs. Butcuer & Co., 148, Edmund Street, Birmingham, have 
sent us pamphlets which relate to their various transfers. The 
firm supply translucent window signs for window advertising i2 
tramcars, and at the present time are making a speciality in transfers 
for electrical engineers. They keep in stock a selection of standard 
lettering in gold and colours for transferring to fuseboards, 
indicators, machinery, and the like. 

The Sme.ex Stee, Conpuit Co., Lrp., Norfolk Street, W.C., and 
Birmingham, have issued yet ancther small booklet drawing 
attention to their fittings and accessories. 

A copy of a new installation list of generators and motors supplied 
to engineering firms, shipyards, railways and dockyards, has come to 
hand from Mzsszs. J. H. Houmes & Co., Portland Road, Newcastle- 
on-Tyne. 
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From Mzssrs. Marruews & Yarns, Cyclone Works, Swinton, 
Manchester, we have received a copy of a new illustrated pamphlet 
they have just issued relating to their well-known Cyclone fans for 
induced draught to steam boilers. 

Messrs. ParmiteR, Horr & Co., Hulme Electrical Works, Man- 
chester, have sent us a neat cloth-covered, file-type copy of their 
new price list. It illustrates most of the company’s principal 
manufactures, among which we notice closed and open type arc 
lamps, various types of main switches, and patent water and gas- 
tight ironclad switches. 

We have received from Mzssrs. Bauauan & Co., London Street, 
Heading, a copy of their price list of flame and other arc lamps and 
accessories. The company state that they will be pleased to send 
a circuit of their flame lamps for free trial. 

The Liverpoon ExgorricaL Caste Co., Lrp., Vauxhall Road, 
Liverpool, have issued a new list, in which, in accordance with 
the practice of most other makers who have lately revised their 
prices, are included prices and particulars of a class of cable (non- 
association) which the company is now manufacturing to meet 
competition in the market. These cables will be insulated with a 
lower grade rubber, but the copper will be of the usual high 
conductivity. 

From Mgssrs. Mater & Prart, Lrp., Salford Iron Works, 
Manchester, we have received a copy of the third edition of their 
catalogue of dynamos for small outputs, which has now been 
extended by the addition of three new sizes of machines to cover 
outputs up to 100 kw. 

A catalogue is to hand from Messrs. Peto & Raprorp, Lrp., 
55—57s, Hatton Garden, E.C., for the new season, containing a 
large range of ignition accumulators of every size and type, to meet 
the requirements of motor vehicles. Special batteries, suitable for 
electric lighting, are illustrated and priced, together with 
interior and exterior fittings suitable for care, &c., also com- 
pound and magneto sparking plugs. There are numerous other 
accessories throughout the list, which are of interest to motorists. 


Change of Address.—The British Electrical Trade 
Supply and Bitumen Co. are removing their offices from 20, 
Bucklersbury, E.C., to the works—Canal Bank, Trundley Road, 
Deptford, 8.E. All communications should be sent there from 
to-morrow, 25th inst. 


The British Motor-Boat Club.—This club, which was 
recently formed to advance and encourage motor-boat racing, and 
the development of the motor-boat movement, and which has a 
membership of nearly 100, is now at work arranging fixtures 
for the current year. A motor-boat event is to be arranged for 
every important regatta in Great Britain and Ireland. The club 
committee is a very strong one. The temporary address of the club 
is 9, Arundel Street, Strand, W.C. 


* Telac.”’—Messrs. J. H. Tucker & Co., of Birmingham, 
announce that they have registered the word ‘ Telac,”as their 
trade-mark for all Tucker Electric Lighting Accessories, 


New Main Switch.—Messrs. I’. W. Heaton & Co., of 
Sidmouth Street, Salford, have brought out a new double-pole 
“Triumph ” switch for high voltage circuits, which is provided with 
a long quadruple break, very quick in action; the porcelain centre 
is one solid block, and, with the switch base and cover, is made of 
the best English porcelain. The switch is actuated by a hand wheel, 
which makes it exceptionally easy to turn. All the parts are inter- 
changeable. The switch can be enclosed in a water-tight cast-iron 
case if desired. 


Fluxite Soldering Paste.—From the Auto-Controller 
and Switch Co., Simplex Works, Vienna Road, Bermondsey, 8.E., 
we have received a sample tin of this flux, and also a piece of cast- 
iron, on which a very neat and tight joint has been made, together 
W ith a piece of “Compo” pipe soldered on a piece of copper strip. 
by its use, we are informed, almost any metal, including cast and 
wrought-iron, copper, lead, zinc, brass, &c., can be soldered and 
tinned. The company claim that with it lead or compo-pipe can be 
jointed without the use of solder ; it will not corrode. 


Water Softening Plant.—Messrs. Mather & Platt are 
just completing a large water-softening plant (20,000 gal. per hour) 
for the Great Western Railway. 








LIGHTING AND POWER NOTES. 


Arbroath.—A deadlock has been created at Arbroath, 
where, after a year’s negotiations in regard to the electric lighting 
of the burgh, the Empire Electric Light and Power Co. has intimated 
to the T.C. that it is not prepared to go on with the scheme. The 
Council desired the company to pay over £750 as the price of the 
prov. order obtained by it a year or two ago. The order was to be 
'ransferred to the company on payment of this sum, which was to 
be retained by the Council in the event of the company failing to 
satisfy the B. of T. that it was in a position to discharge the duties 
and obligations which would be imposed by the order and the deed 


es The company has refused to. pay the £750 on these 
8. 


Australia,—MrLzourne.—The office of the Age news- 
paper has been equipped with electric motors throughout, in place 
of the steam power hitherto used ; 32 motors have been installed, 
the largest being a 70-H.P. compound-wound variable-speed machine, 
and the whole 32 aggregating 220 u.p. The energy is supplied from 
the city mains at a pressure of 460 volts, and the motors are directly 
geared to the machines they operate—presses, damping machines, 
linotype machines, &. Messrs. Noyes Bros., a local firm, carried 
out the work of substitution without interrupting business.— 
Australosian Hardware and Machinery. 


Barnsley.—A loan of £4,403 for extensions at the E.L, 
works has been applied for by the T.C. 


Bath.—A meeting of a portion of the ratepayers was 
held at the Guildhall last week, to protest against the “ mismanage- 
ment” of the electric lighting undertaking. We trust for the 
city’s credit, that the speakers were not representative of the rate- 
payers of Bath as a whole. 


Baildon.—A resolution was recently moved at the D.C. 
meeting, that application be made to the B. of T. for a provisional 
order to authorise the Council to supply electricity within the dis- 
trict, for all purposes, including power and lighting. 


Bridgnorth.—The syndicate seeking E.L. powers in the 
district having agreed only to lay through cables in the town, not 
to supply energy for use within the borough, and not to construct 
a generating station in the boreugh or in the adjoining parish of 
Oldbury, the T.C. has withdrawn its opposition to the Bill. 


Brockenhurst,—The Lymington R.D.C. has decided to 
give consent to the electric lighting order for Brockenhurst and 
Milton being applied for by Messrs, Christey Bros. 


Buenos Ayres.—The Civil Appeal Court has confirmed 
the sentence of the Lower Court in an action brought by the muni- 
cipality against the German Electric Light Co. to recover the tax 
of 5 per cent. on the gross receipts obtained from the sale of energy 
to the tramway companies for the years 1899 to 1902. The com- 
pany maintained that, as it sold the energy within the power 
house, it was not liable for the tax, as it did not make use of 
the subsoil for the cables, these belonging to the tramway com- 
panies. The amount claimed was $25,363 gold.—Review of the 
River Plate. 


Burnley.—The Electricity Committee has decided to 
purchase more plant, which will comprise a 500-kw. generator, 
boiler and condensing plant. 


Bury St. Edmunds.—The electrical engineer (Mr. L. 
Paton Greig) has prepared a special report on the costs and revenue 
of the street lighting. He states that last year there was a loss of 
£134 on the public lighting; the total works cost per unit sold was 
1'83d., and the public lighting revenue was at the rate of 1°59d. 
The cause of the loss is explained as follows:—In consideration of 
a loan of £2,500 from the Corporation to the Gas Co. free of 
interest (which meant a loss of a least £75 per annum to the town, 
and which should have been added to the cost of the street light- 
ing), the Gas Co. supplied the street lamps at cost price (about 
35s. each). It was originally agreed that the E.L. department 
was to be paid at the rate of 2d. per unit, but it has never had 
more than the price paid per post, for the gas, notwithstanding the 
fact that a large amount of capital has been spent for street lighting. 
The price of 35s, per post was fixed at a period when, during 
moonlight nights, only corner lamps were lit, whereas at present 
all lampsare alight every night. Where extra lamps are sanctioned 
by the Corporation, Mr. Greig suggests that the capital cost should 
be borne by the Corporation as a body, and not charged against 
the E.L. department; in many cases extra lamps have been 
erected. The capital charges practically absorb the 35s. per annum, 
and thus leaves no payment for the consumption of electricity. 
The cost of lighting 321 street lamps by gas was £576, with a total 
of 5,186 o.P., corner lamps only being lit during the moonlight 
nights. The cost of lighting 14 arcs and 407 incandescent 
lamps was £947, with a total of 24,000 cp., all lamps being lit 
every night throughout the year. The matter has been referred 
back to the Finance Committee. 


Canada,—Sypney, N.S.—The municipal authorities have 
decided to borrow $60,000 to build and equip an electricity works 
for the town. 

Victoria, B.C.—A scheme is on foot for extensions to the 
Council's electricity undertaking. It has been approved in Com- 
mittee to borrow $11,000 to provide the following:—A new gene- 
rator, at a cost of $2,940; one exciter, $145; switchboard, $305; 
three transformers, $1,800; 150 arc lamps, $4,500; other purposes, 
$1,310. 

Toronto.—The city engineer recently estimated the cost 
of installing a municipal electric lighting plant, with alternating 
supply for 1,500 arc lights at $638,000, which includes buildings, 
but not land. If power were obtained from Niagara Falls, the cost — 
of lighting to the city, would be $475,000. 


Clonmel Asylum.—It has been decided to light the 
asylum by electricity and to adopt a scheme drawn up by Mr. Law- 
jess, of Dublin. 
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Cleethorpes.—In regard to the lighting of the town by 
electricity, 2 number of offers have been made to the U.D.C. by 
private companies, but it has been decided to leave the Elec- 
tricity Committee to negotiate with the tramway company with a 
view to the latter retaining control of the power station for about 
five years. On the Committee’s recommendation, the Council has 
resolved to obtain Mr. 0. 8. Vesey Brown’s opinion on the question 
of electrical supply, and also whether he would advise Nernst or arc 
lamps for street lighting. 


Chorlton.—The B. of G. has decided to have the electric 
light installed in four new blocks which are being added to the 
Withington Workhouse. 


Dablin.—The report of the Estates and Finance Com- 
mittee on the estimates of receipts and expenditure for the year 
ending March 31st, 1906, was recently considered by the City 
Council, and the discussion that ensued on electric lighting matters 
is worth mention, when considered in conjunction with the recent 
letter which the L.G.B. wrote regarding the undertaking. Of 
course, the figures dealt with were not upon actual results. The 
chairman of the Electricity Committee was congratulated “ upon 
the success of the scheme—it was to his credit that they were now in 
such a satisfactory position.” This year the rates will not have to 
provide one penny to carry on the electric lighting of the City ; 
last year they were called upon forasum of £14,338. We hope 
that the electric lighting scheme may prove a success for the rate- 
payers and that this next year a credit balance may be obtained. 


Frome.—Messrs. Edmundson’s Electricity Corporation 
opened, under the auspices of the local subsidiary company, an 
electrical exhibition at the Market Hall last Monday, the intention 
being, as usual, to hand the proceeds over to local charity. The 
electricity works were opened in July last year with a total con- 
nection, in equivalent 8 c.P., of 3,050 lamps, and the number to date, 
including applications for 2,000 not yet connected, amounts to 
20,000 8-c.P. lamps. 


Gas v. Electric Lighting for Railways.—From the 
Great Western Railway Magazine we learn that a discussion took 
place at a staff debating society meeting last month on the relative 
merits of electricity and gas for the lighting of railway trains and 
premises. Mr. E. C. Riley spoke in favour of gas, and Mr. G. B. 
Clifton for electricity. The latter very clearly demonstrated the 
advantages which electricity attains over gas in yard, signal, and 
train lighting. As regards the latter, we give this week elsewhere 
in the Review particulars of a new system which is being adopted 
by the Great Western Railway Co. amongothers. Mr. G.J. Church- 
ward, the company’s chief mechanical engineer, who presided, said 
that the lighting of trains was a problem they thought they had 
solved satisfactorily. New stock might be provided with electric 
lighting, but it would not be wise to convert the lighting of the 
present stock from gas to electricity in view of the money spenton 
installing the present syatem. 


Harrogate.—The T.C. has reduced the price of energy 
for lighting from 54d..to 54. per unit on the flat rate, and on the 
demand indicator system from 61. and 24d. to 6d. and 2d. 


Hastings.—The Electrical Committee report that during 
the past year, a net profit of £117 was earned. Last year a 
deficiency of £950, and during the past five years, some £5,500 
deficit, resulted after meeting working and financial expenses. 


Louth.—The E.L. scheme, for which full estimates have 
been prepared, amounting to an estimated expenditure of £13,010, 
has been rejected by a majority of one. 


London.—Pappineton.—An agreement has been come 
to between the B.C. and the Metropolitan Electric Supply Co., 
Ltd., with respect to the transfer of the Amberley Road generating 
station to Willesden. The local authority will give the necessary 
consent on condition that the charges for energy for private house 
lighting are reduced from 53d. per unit as at present to 5d. per 
unit for the first two years, and 4d. per unit for the next three 
years; and that the charges for energy for trade lighting (including 
churches and schools) be reduced to 44. for the firat two years and 
44d. for the next three years, instead of the present rate of 6d. for 
less than 5 units per lamp per quarter, and 5d. when the consump- 
tion is greater. Where a five years’ agreement is not entered upon, 
the charge will be 54d. for private lighting and 5d. for trade light- 
ing. The agreement as to the removal of the station comprises 
clauses providing that the station at Willesden will be capable of 
complete severance from the other generating stations and plant of 
the company. 

Istinetoy.—At the last meeting the B.C. referred back for 
further consideration an item in the accounts of £629 3s. as 
“income-tax on electricity profits, 1904-5.” It was contended that 
if the public arc lamps were charged at a proper price, instead of as 
at present considerably in excess of the amounts charged in other 
ee districts, the undertaking would show a loss instead of 
a profit, 

Hacenny.—The B,C, Finance Committee, in framing the esti- 
mates for the ensuing 12 months, has decided that to the expendi- 
ture of the electricity undertaking, there should be added for 
depreciation an amount equal to 14 per cent. upon the capital 
outlay. This sum will be carried to the reserve fund, and the 
surplus, if any, applied to the relief of the rates, 


Barrmns#a.—On Saturday evening last a breakdown occurred in 
the municipal electric supply, throwing the district into darkness 
during the busiest evening of the week. We are informed that a 
750-kw. generator armature went to “earth” at 8.50 p.m., causing 
a total extinction of supply. Unfortunately, on the previous 
Thursday a 350-kw. machine broke down in the same way. It was 
therefore impossible to cope with the demand on Saturday evening 
until the area had been split up into districts. By that time the 
demand was much lighter, and the whole supply was available again 
at 10.20 p.m. 

BrermonpsEy.—The Finance Committee reported at the B.C. 
meeting on Tuesday, that, after considering the proposals to extend 
mains, at an estimated cost of £6,159, it had passed an estimate 
of £1,213, which would provide distributors in the Bermondsey Street 
area, which is the most heavily loaded, and which needs attention 

_ first. A recommendation by the same Committee that the charge 
for public lighting should be the same as that recently adopted for 
all large consumers, viz., 34d. per unit up to 30,000 units, any excess 
to be charged at 2d., instead of 3d., asat present, was rejected. 

Portarn.—The Electricity Committee reported on Wednesday 
that 22 3-ampere Nernst lamps installed experimentally in the 
Public Library, gave an increate in light of 200 per cent., with a 
decrease in the cost of energy of 44 per cent. In view of the 
necessity for extending the generating station at an early date, it 
is proposed to purchase for £4,200 the L.C.C. school site (3,050 
sq. yd.) adjoining the works. Upon the recommendation of the elec- 
trical engineer, the Committee has decided in favour of consumers 
being given an alternative flat rate of 4d. per unit, retaining the 
present charges (5d. and 3d ) for maximum demand. 


Mirfield.—The U.D.C. has fixed the price of energy 
for private lighting at 5d. per unit, with 5 per cent. discount, and 
for motive power and heating at 2d. per unit for the first two 
hours for 300 days per annum, and 1d. afterwards, assuming that 
= motor is running at three-quarters full-load, with 5 per cent. 

iscount. 


Monmouth,—The T.C. has decided to reduce the price 
of electricity from 6d. to 54d. per unit, and also to allow £512 per 
annum for public lighting by electricity instead of £450. 


New Zealand.—Waipori Falls.—From a New Zealand 
source wé learn that by a fire on board the as, Buteshire, outward 
bound last January, about 120 tons of electrical app3ratus shipped 
to the order of the Waipori Falls Electric Power Co., was damaged. 


Paisley.—At a recent meeting of theT.C., it was intimated 
that the Glasgow Corporation desired to supply its own energy on 
the Paisley section of the tramways over which it has running 
powers, as it can do so at a cheaper rate than that charged by 
Paisley. In those circumstances the Glasgow Corporation would 
pay to the Paisley Tramway Co. on account of Paisley Corporation, 
a royalty of a farthing per unit for all energy consumed in running 
the cars over the Paisley section, on condition it is allowed to work 
these cars with electricity supplied from its own works. ‘The 


- Paisley T.C. is considering the proposal. 


Penrith.—At a meeting of the U.D.C. on March 15th, 
a letter was read from the L.G.B. refusing to sanction the loan of 
£6,850 applied for, for carrying out a scheme of electric lighting. 
‘The letter stated that the Board was of opinion that the Council 
had not shown that the undertaking would be likely to be a success 
from a financial point of view, and, looking at the very heavy expendi- 
ture which it was admitted would shortly have to be incurred on 
other works, the Board considered that the U.D.C. would not be 
justified in proceeding with the scheme at the present time. It was 
further pointed out that the scheme would have entailed increased 
initial expenditure had the application been entertained. The 
chairman suggested that it might be advisable to ask the L.G.B. to 
assist in getting the Council’s powers extended, and it was for the 
Council to decide whether it would allow the E.L. order to lapse 
or protect itself by asking for an extension. The Council has 
spent £300 or £400 in obtaining the order, and he thought it should 
try and induce the L.G.B. to assist in getting a five-years’ extension. 
The matter was referred to a committee for consideration. 


Shrewsbury.—The T.C. has applied to the L.G.B. for « 
loan of £5,295 for electric lighting purposes, and has also presente: 
a petition against the Bill of the Shropshire and Worcestershire 
Electricity Co. 


Stamford.— Under the auspices of the Urban Electric 
Supply Co., an electrical exhibition was opened in the town las! 
week. Many small motor-driven machines were on view, together 
with X-ray and Finsen apparatus, art fittings, &c. "Mr. W. E. 
Milnes, resident engineer to the Stamford and Grantham works of 
the company, was responsible for the organisatiov, and will hand 
the proceeds over to the local irfirmary. 


Truro.—A committee has been appointed by the T.C. to 
consider the question of adopting an E.L. scheme. 


Walthamstow.—The U.D.C. is to apply to the L.G.B. 
for sanction to borrow £5,000, for further extensions of the electric 
light undertaking. : 


Waterhouses,—An unofficial Committee has been formed 
to ascertain the probable cost of obtaining electricity for lighting, 
and to canvass the district for prospective consumers. 
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Weymouth.—The Corporation, after only five months’ - 


working, has announced its intention of reducing the price of elec- 
trical energy to private consumers from 6d. to 5d. per unit, 


Willesden,—The U.D.C. has resolved to ascertain if the 
L.G.B. will sanction expenditure in connection with the National 
Electrical Manufacturers’ Association Exhibition in the autumn. 


Yarmouth,—Oat of the profits on the E.L. undertakings 
the T.C, has granted £800 to the relief of the rates, 








TRAMWAY AND RAILWAY NOTES. 


Aberavon.—On March 15th, Major Druitt held an 
inquiry into the application of a syndicate for powers to construct 
an electric tramway at Aberavon. The T.C. supported the scheme, 
together with the Earl of Jersey and Sir Arthur Vivian, and the 
only opposition was by the County Council. 


Australia.—Sypney.—The King and Ocean Streets 
section of the tramways have now b:en electrified. A speeial type 
of car, fitted with the Westinghouse-Newell magnetic brake, 
has been adopted for this section previously worked by cable, and 
has necessitated the alteration of nearly all the curves along the 
route. Increased power has been provided at the Ultimo station by 
the addition of a 3,000-H.P. Parsons turbine, and new boilers, the 
total cost amounting to about £50,000. 


Beckenham.—The District Council has now decided to 
abandon the scheme for the construction of electric tramways in 
favour of motor-omnibuses. 


Belfast.—The Shankill Road section is now approaching 
completion so far as the re-laying of the line is concerned, and the 
Shore Road line is well advanced. 


Coventry.—The T.C. has resolved to take proceedings 
against the local Electric Tramways Co., under Sec. 27 of the Tram- 
ways Act, 1870, on account of the delay, in completing the recon- 
struction of the Albany Road line. 


Falkirk,—A start has been made in connection with the 
electric tramways for Falkirk and district, and a large portion of 
the track has been opened up. It is anticipated that the cars will 
be running in six months’ time. The route is a circular one, and 
will extend to about seven miles, and will embrace the populous 
districts of Larbert and Carron. The bridges over the Forth and 
Jlyde Canal will be widened, and the present bridge which spans 
the River Carron at the historic Iron Works is also to be widened. 
and straightened. The electric current will be supplied by the 
Falkirk Corporation. 


italy.—Messrs. Rieter & Co., of Winterthur, Switzer- 
land, have made application to the Turin prefectural authorities for 
& concession to put down a plant to utilise the water-power of the - 
Dora Baltea at Chalet di Montita, in the generation of electrical 
energy for use on the narrow gauge electric railway from Col de 
Ferret to Aosta, on the Swiss-Italian frontier. 


London.—The 7%mes says that the consideration of the 
L.C.C. Bill authorising the carrying of tramways over certain of the 
ine will, it is understood, be further deferred until 

pril ord, 


New York Subway Strike.——Our New York corre- 
spondent writes:—‘‘On Tuesday, March 7th, practically all the 
men employed by the Interborough Rapid Transit Co. on the subway 
and elevated lines in New York City went on strike, mainly on 
account of the hours and wages of the motormen in the subway. 
About 7,000 men in all were affected, and all the local traftic in the 
city was most seriously disturbed. The men, however, evoked very 
little popular sympathy, and the company dealt so effectively with 
the situation, which, in spite of declarations to the contrary, was 
evidently foreseen, that traffic was fairly well resumed on the follow- 
ing day, mainly by the aid of imported “strike breakers,” generalled 
by a man named Farley, whose peculiar employment it is to hire 
himself out with 500 men for such emergencies. There was a little 
violence at first on the part of the strikers, but some hundreds of 
policemen were called upon, and at least two policemen accom- 
panied each train for the two days following the strike. On 
Wednesday afternoon there was a rather bad collision, in which 
about 50 passengers on a subway train were injured. By midnight 
on Friday, March 10th, conditions were nearly normal again, and 
the company had hired nearly all the men needed.” 


New Zealand. — Curistcuurce. — In most of our 
colonial cities telegraph and telephone wires are carried over- 
head along the public thoroughfares, and Christchurch is no 
exception in this respect. If guard wires are insisted upon 
when an electric tramway is about to be put down along such streets 
it means considerable expense to the undertakers. The Telegraph 
Department of New Zealand does require guard wires, but now 





states that they can be dispensed with at certain points, conditional 
on the Board paying for the special installation of twin-conductor 
telephone wire, twisted in pairs and specially made up for bearing 
with a steel core. The department having insisted on guard wires 
being erected by the Tramway Board, the material was ordered and 
part has been erected, but now, owing to the above concession, it 
appears that the Board has had to incur unnecessary expense of about 
£1,000. Temporary insulated cables are required by the Govern- 
ment to be put up until the permanent ones arrive at the 
Board’s expense, but the Government has been asked to dispense 
with these or install them without cost to the tramway authority. 

The City Council has received permission from the Tramway 
Board to utilise the poles for carrying an electric cable to the 
Sydenbam pumping station. 

The Deed of Submission with the New Zealand Tramway Co. 
has been sealed, and an agreement provided for the carrying on of 
the traffic by the Christchurch Tramways Board ; an arbitrator has 
also been appointed. A station, to include waiting-rooms, &c., is to 
be built at Cathedral Square, at a cost of about £400. The follow- 
ing accounts were recently paid :—£20,943 to the New Zealand 
Electrical Construction Co. for material, and a further sum of 
£19,371 to the same company for material and work, and £673 and 
£144 on power house and car accounts respectively. 

DunEpIN.—December 16th last was the first anniversary of the 
official opening of the electric tramway system. The number of 
passengers carried amounted to 6,529,821; the revenue to £28,824; 
mileage, 543,556; units generated, 700,000. A local paper states 
that there were no derailments of cars and no hitch in the running 
or supply of power, but, as was to be expected, accidents occurred. 
One person was killed and four were seriously injured. 

CaversHaM.—The electric trams were started in Caversham a 
short while ago, carrying the publicat a 2d. fare, but after they had 
been running for a few hours they were stopped by the instructions 
of the P.W.D, the necessary formalities regarding the authorisation 
not having been complied with. 


Rangoon.—Work on the new electric tramway was 
commenced by Messrs. Darwood & Co., at Poozoondaung, on 
13th ult. 


Salford.—The Corporation is about to make a trial of 
single-deck cars on suitable lines. A specimen car, of Messrs. Dick, 
Kerr & Co.’s manufacture, made to the design of Mr. E. Hatton, has 
been delivered. It isa combination of the English and American 
types, with an‘open centre and closed compartments (providing 
accommodation for 12 passengers) fore and aft. These closed com- 
partments are so arranged that in summer the windows can be 
lowered and the car converted into an open onethroughout. The 
vehicle is entered by two steps placed midway at each side; a cen- 
tral gangway runs from end to end; and by adequate ventilation, 
protection from weather, and in other ways, the comfort of pas- 
sengers has been very carefully studied. Each such car will seat 
48 persons, 


The Metropolitan Railway.—On Tuesday morning a 
successful trial trip was run with an electrical train over the por- 
tion of the Metropolitan Railway on the Inner Circle from Baker 
Street to South Kensington and back, and then from Baker Street 
to Aldgate and back. 


Warrington.—The scheme to connect Warrington and 
Knutsford, by means of a light railway, was before the Light Rail- 
way Commissioners at Warrington last week. The Cheshire Light 
Railways, Ltd., proposed to construct a railway at a cost of £63,000, 
exclusive of the electrical equipment, There was a great deal of 
opposition, and the scheme was withdrawn. 


West Ham.—By a return presented to the Corporation, 
it appears that of the British municipalities possessing electric tram- 
way systems, six give a fortnight’s holiday annually to their inspectors, 
three 10 days, one 9 days, twenty-five 1 week, one 4 days, and 21 
nil. With respect to the drivers and conductors, fifteen give 1 
week, five 5 days, one 4 days, three 3 days, one 2 days, one 1 
day, and 39nil. Asto the car-cleaning staff, eleven give 1 week, 
three 5 days, two 4 days, two 3 days,and 39 nil. Wallasey and 
Cardiff give double pay to the men working on Bank Holidays, 








TELEGRAPH AND TELEPHONE NOTES. 


Imports of Foreign Telegraph Cables.—An unusually 
large importation of foreign telegraph cables and apparatus con- 
nected therewith into this country is just now taking place. The 
imports in February were the largest so far recorded—£11,235— 
and brought up the total for the first two months of the year to 
£17,148, as contrasted with only £6,734 in the corresponding period 
of 1904, 


Telegraphs and Telephones in Southern Rhodesia.— 
During the year 1903-4, says the report of the Postmaster-General 
of Rhodesia, published in the Journal Télégraphique, a remarkable 
development has taken place in the telegraph and telephone systems 
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The most important lines are the following :—Ramathlabama to 
Bulawayo (four conductors), length of wire, 3,052 km. ; Umtali— 
Salisbury (three conductors), length of wire, 822 km.; the Bulawayo 
—M’Bangie (Wankies), Salisbury—Gwelo, and Salisbury—Ayrshire 
lines have each two conductors and 662, 604 and 266 km. of wire; 
and the Palapye Station—Maclontsie and Enkeldoorn—Maclontsie 
lines have each one conductor and a length of 162 and 515 km. of 
wire. The posts are mostly made of metal, and these are being 
generally adopted by the Rhodesian Administration. 

Among the longest lines in course of construction is that from 
Bulawayo to Victoria. The Bulawayo—M’Bangie line was pushed 
as far as Wankies, and great difficulties were encountered in its 
construction by reason of dense forest, &c. It was impossible to fix 
the pole line straight for above 2km. There were no interruptions 
: a 1903-4. There are 67 telegraph offices. Traffic figures were 
as follows :— 





Telegrams— 1902-3, 1903-4. 
Forwarded ie «. 196,769 184,982 
Received ... —_ «» 169,566 202,300 
Transit... ses ee 171,738 196,090 

2 
Total ... «. 538,068 583,372 


Owing to the commercial crisis in Southern Rhodesia during the 
last year, the extension of the telephone service was hindered. 
There was also a great falling off in receipts. Several commercial 
establishments found it necessary to discontinue the rental of the 
telephone. The 1904-5 receipts will be affected in a similar 
manner. The total receipts from the two systems during 1903-4 
were £28,753, as against £34,998 in 1902-3. Expenses were £27,929 
in 1903-4, as against £29,200 in 1902-3; thus for the’ year 1903-4 
there is a balance to the good of £824. 


Telegrams to Norway.—The 7imes says that the agree- 
ment between the United Kingdom and Norway respecting tele- 
graphic communication between the two countries, signed at Stock- 
holm on February 2nd, has been published in the Treaty Series. 


Telegraphic Interruptions and Repairs :— 


Oasius, IntzRRUPTuD, REPAIRED, 
Trinidad-Demerara (No, 1) .. ee eo e» Aug. 26,1901 .. ee 
Dominica-Martinique .. ee ee ee ee May 7, 1902 .. ee 


St. Lucia-Martinique .. .. oe ee May7,1902_ .. ee 
Cayenne-Pinheiro ° ee ee ee oe 
Reissa-Issa (Yemen) Camaran ee ee ee Oct, 22,1902 .. oe 
rime. ——~ aL oe ee ar oe ee 
ivostok-Nagasaki ee oe ee Feb, 9, 1904 .,. 
Sina. - f } “ 
Paramaribo-Cayenne .. ot se ae ee Feb. 25,1905 .. 
Jamaica-Colon .. os a a oe -» Jan, 5, 1905 


LANDLINES, 
Puerto-Barrios . 
Kertch-Soutehoum 


Bhamo route beyond Tali : es ee 
Newfoundland—all places in the interior 


ee July 28,1902 ., ee 

e- Sept. 27,1904 .. ee 

ee Jan.15,1905 .. ee 
- Feb. 10,1905 .. e 


The Telephone Agreement.—Lord Stanley has given 
notice of his intention to nominate Mr. Beckett, Sir Horatio Davies 
Mr. Helme, Sir William Holland, Mr. Joseph Nolan, Sir (‘barles 
Renshaw and Mr. Stuart Wortley as members of the Select Com- 
mittee proposed to be appointed to consider the agreement of 
February 2nd, 1905, between the Postmaster-General and the 
National Telephone Co. The Committee is “to report whether it 
is desirable in the public interest that the agreement should become 
binding.” 


Venezuela and the French Cable Co.— It was 
reported from Washington on March 20th, that the complications 
between the French Cable Co. and the Venezuelan Government had 
reached a crisis, and Mr. Bowen, the United States Minister at 
Caracas, had informed the State Department that the French 
Minister, acting under instructions from his Government, had 
notified Venezuela that there must be no further proceedings 
towards the cancellation of the company’s concession or any further 
interference with its property. 


Wireless Telegraphy.—It is reported that the question 
of equipping the lightships with wireless telegraph apparatus is 
now under discussion between Marconi’s Wireless Telegraph Co. 
and the Board of Trade. 





CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &c. See 
“ Official Notices” to-day. 


Africa,—May 15th. The General Government of French 
West Africa at Dakar, are inviting tenders until May 15th, for the 
establishment of a central electric lighting and power station at 

akar. 


Batley.—April 17th. Tramway reconstruction, per- 
manent way, overhead equipment, cables, conduits, &c. See “ Official 
Notices” to-day. 






Birmingham.—April 4th. The Corporation Tramways 
Committee requires tenders for supply, delivery and erection of 200 
tramway cars, Form of tender, &.,on payment of £2, from Mr. 
A. Baker, general manager, 2544, Corporation Street, Birmingham, 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See “ Official Notices” March 3rd. 


Bradford.—March 30th. 2,500-kw.of motor-generatois 
or rotary transformers, with controlling gear for the Corporation, 
See “ Official Notices” March 17th. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See “ Official Notices” March 10th. 


Colchester.—April 5th. Condensing plant and elec- 
trically-driven pumps. See ‘Official Notices” to-day. 


Gillingham.—March 27th. Coal for the electricity 
department. See “ Official Notices” March 10th. 


Glasgow.—The Corporation has just invited tenders for 
the supply of three 14-ton petrol motor ctassis, adapted to receive 
tower wagon bodies, for overhead work. 


Hammersmith,—April 5th. Boiler flues and econo- 
misers, piping, feed heater, coal elevator, &c. See ‘ Official 
Notices” March 17th. 


Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters forthe T.C. See “ Official Notices” March 10th. 


Italy.—April 3rd. Tenders are being invited until 
April 8rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El] Consiglio Comunale di COastrorillari. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladders, motor tower wagon, 
&e. See “ Official Notices” March 17th. 


Keighley.—March 27th. Lancashire boiler and steam 
dynamo, Bee “ Official Notices” March 3rd. 


London,—April 4th. Eight 500-Kw. induction motor- 
generators for L.C.C. tramways sub-stations; wiring material, 
cables, cable-boxes, &c. See “ Official Notices ’ March 17th. 


Manchester.—April 4th. High and low tension 
switchboards. See “ Official Notices” March 17th. 


Marylebone.—April 4th. House meters for two years. 
See “ Official Notices ” to-day. ; 


Metropolitan Asylums,—On Saturday the Metropolitan 
Asylums Board resolved to apply to the Local Government Board 
for sanction to invite tenders from six selected firms, for the 
installation of telephones and fire alarms at the Gore Farm (Upper) 
Hospital. 


Rhyl.—March 29th. Carbons, meters and oils for the 
electricity department, for twelve months. See “ Official Notices” 
March 17th. 


Shanghai.— March 31st. Construction and working 


of 24 miles of electric tramways on the trolley system, double 
or single, See “ Official Notices” October 14th. 


Spain.—April 8th. Office of Public Works, Madrid. 


Concession for an electric tramway line from Rue du Barquillo to 


Place d’Olavide, Madrid. 


Stockport.—March 30th. Feeder cables. See * Official 
Notices” to-day. 





” 


OLOSED. 


Aberdeen.—The Gas & E.L. Committee has recom- 
mended that the tender of Messrs. Bruce Peebles & Co. be accepted 
for a 420-Kw. generator. 


Battersea.—The B.C. has accepted the following tenders 
for annual supplies for the electricity undertaking :— 

Coal, Charrington, Sells, Dale & Co.; carbons, Sloan Electrical Co., [td.; 
oilsiand engine room stores, Willcox & Co., Ltd.; meters, Electrical Co., Ltd. ; 
service joint boxes, cables, &c., Callender’s Cable & Construction Co. 

An order at £1,810 has been placed by the Council with Messrs. 
Babcock & Wilcox, Ltd., for the pipework in connection with the 
extension of the generating plant. 


Deptford.—The B.C. has accepted the tender of Messrs. 
F. & ©. Osler, of Oxford Street, W., for the supply of 1D. 
brackets and electroliers and fittings for the municipal buildings, 
for £532 14s. 
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Barnsley.—The tender of Messrs. Bruce Peebles & Co., 
for the supply of a 400-kw. steam dynamo, with boilers and 
fittings, to the Corporation Electricity Works, has been accepted. 


Bermondsey.—The B.C. has accepted the following 
tenders for annual supplies for the electricity undertaking :— 


Arc lamp carbons, Messrs. Veritys, Ltd. 

Conduits, Messrs. Doulton & Co. 

\ieter boards, Messrs. Johnson & Phillips. 

Engine oils; Messrs. Alexander Duckham & Co., Ltd. 

\leters, Reason Manufacturing Co., up to 15 amperes; Messrs. Chamberlain 
and Hookham, above 16 amperes. 

Demand indicators and cut-outs, Reason Manufacturing Co. 
dia-rubber and jointing material, Messrs. Johnson & Phillips. 
ead-covered cables, &c., Messrs. Johnson «& Phillips. 

ead-covered cables, Simplified Underground Conductor Co., Ltd. 
ompounds and insulating oil. 

5 cable, British Insulated & Helsby Cables, Ltd. 


Frant, Tunbridge Wells.—Messrs. Owen Lucas & Pyke 
have received the following tenders for carrying out an electric 
light and power installation at Shernfold Park :— 


Alliance Electrical Co. ee ee ee ee ee £2,698 8 
National Electric Construction Co. ee ee e. 2,434 15 
Leo Sunderland & Co. ae oe ee ee ee 2,891 15 
E. Powell és e ee ee ae +s e- 2,883 7 
H. M. Leaf ae a se ae ae ee << Saeco 
Strode & Co. .. ss - ee os es «- 2,187 15 
H, J. Cash & Co. ee aS: Be ee ee 2,092 15 
Belshaw & Co. . (accepted) .. ar ee oe ee 2,060 0 


Glasgow.—The Stores Committee of the T.C, Tramways 
has accepted the following offers :— 


Pitch—The Glasgow Iron and Steel Co , Ltd. 
Gongs—Mr. Charles M'‘Neil. 

Stair Step Treads—H. & F. Bonten, Ltd. 

Cables for Car Wiring—W. 'l. Glover & Co,, Ltd. 
Brass Tubes—Leslie & Hall. 

Copper Bonds—The United States Stee] Products Export Co. 
Trolley Wire—National Conduit and Cable Co., Ltd. 
Malleable Cast Fittings—R. W. Blackwell & Co, Ltd. 
Steam Tubes—Stewarts & Lloyds, Ltd. 

Cope Iron—John Donald, Ltd. 

Steel Castings—Acme Steel and Foundry Co, 
Overhead Material—W. C. Yuille & Co, 

Guard and Span Wires— Croggon & Co., Ltd. 
Electrical Fittings—J. A. Rudd. 

Cables—British Insulated and Helsby Cables, Ltd. 
Punches and Spare Parts—James Henderson, Ltd. 


Grimsby.—Messrs. Crompton & Co., Ltd., have received 
a contract from the Corporation for the supply of motors for the 
next two years. 

The T.0. has accepted the tender of Messrs. Lascen & Hjorts for 
the supply of a water purifier, at £315. 


Hammersmith, — The following tenders have been 
accepted by the B.C, :— 


Constructional steel work for boiler house extension, Messrs, Cross and 
Cross, £2,248, 

Conduits, Steel Core Conduit Co., £246 10s. 

Converting arc lamps from rectified to alternating current, Universal 
Electrical Manufacturing Co., £1 9s. per lamp (18 to be done as an experi- 
ment, and remainder if experiment is successful). 


The BC. received the following tenders for carbons :— 
Sloan Electrical Co., Ltd. | G, Braulik .. <e -. £296 0 6 
accepted) na os Lee 6] Berry, Skinner Co, .. 296 5 6 
De Grelle Houdret & Co, 23517 6 General Electric Co. .. 381215 0 


Electrical Co., Ltd. «» 2441811 | Davis Electric Lamp Co. 827 8 9 
Mayer & Co, ee ~- 247 6 8 Henskel & Jordan s. 870 6 iil 
Brush Co. .. a -- 254 4 6 International ElectricCo. 42415 0 
Midland Lighting Cor- Siemens Bros, & Co, (T 
poration, Ltd. a 26: 6 F* carbons) << - 6839 6 7 
Imperial Engineering | HN, Blake oe -- 606 4 5 
supplies Co. .. a 84 9-6 Siemens Bros, & Co. (A 
F, Henrion.. ae =e 98 6 8 | carbons) ‘ <a 107 3 0 
Veritys, Ltd. bc cee, Saito 


iull.—The E.L. Committee has accepted the tender of 
Messrs, Siemens Bros, for the supply of cables. 


Mirtield,—The U.D.C. on March 16th accepted the 
following tenders in connection with the E.L. scheme :— 
Callender’s Cable & Construction Co., Ltd., London, 
cables ae us oe oa ee es ee a 
British Thomson-Houston Co., Ltd., Rugby, meters ee 112 
British Westinghouse Electric and Manufacturing Co., 
Ltd., Manchester, transformers .. we ee ee 205 


Newport (Mon.).—The T.C. has accepted the tender of 
Messrs. Lowden Bros. & Co., of Dundee, at £598, for wiring and 
fixing, in connection with the installation of telephones, tell tales, 
and fire alarms at the new asylum at Caerleon. 


Poplar.—The Electricity Committee has provisionally 
accepted the tender of the Stirling Boiler Co., af £1,950, for an 
additional boiler. The only other tender was that of Messrs, 
Babcock & Wilcox, at £2,112. 


Salford.—The T.C. has accepted the tender of Messrs. 
W. T. Glover & Co., Ltd., of Manchester, for the supply of cables 
to the electricity works, and aleo to Prestwich. 








Willesden U.D.C. v. Metropolitan Electric Supply 
Co.—This appeal was heard on Wednesday, and was dismissed. A 
request was made that the injunction might be suspended in view 
of defendants wishing to appeal to the House of Lords. Their 
Lordships granted a suspension, except in Willesden. 












FORTHCOMING EVENTS. 


To-day’s Arrangements.—At 5 p.m. Physical Society, University College, Gower 
Street, W.C. Mr. W.C. Clinton, on “ Note on the Voltage Ratios 
of an Inverted Rotary Converter”; Mr. G. B. Dyke, “On the Flux 
of Light from the Electric Arc with varying Power Supply’’; Prof. 
J. A. Fleming on “The Application of the Cymometer and the 
Determination of the Coefficient of Coupling of Oscillation Trans- 
formers’’; ‘Exhibition of Cymometers, &c. 

At 7.30 p.m. I.E.E. (Manchester Students), Mr. E. L, Buttershawon 
‘* Metallography.” 

At 8 p.m. Electro-Harmonic Smoking Concert, at the Holborn 
Restaurant. 

At9p.m. Royal Institution. Sir Oliver Lodge on ‘‘A Pertinacious 
Current.” 

At 2.15 p.m. and 3.45 p.m. I.E.E. (Students). Visit to the Board of 
Trade Electrical Standards Laboratory, Whitehall, S.W. 

Holborn and Finsbury Electrical Exnibition, 118—122, Holborn (daily). 


Saturday, March 25th.—2.10 p.m. train from Victoria Station. (Manchester 
Students.) Visit to the Liverpool-Southport section of the L. & Y., 
and to the Formby power station. 

At 3 p.m. Royal Institution. Prof. J. J. Thomson on “Electrical 
Properties of Radioactive Substances.” (Lecture III.) 

Opening of Paddington Electricity Exhibition, Queen’s Road Baths, at 
12.30 p.m. 

Association of Engineers-in-Charge. Annual Dinner. 

N.E. Coast Institution of Engineers and Shipbuilders (Graduates). 
At Sunderland. Mr. J. Neill on “ Evaporators.” 

Monday, March 27th —At 8 p.m. Society of Arts. Cantor Lecture by Mr. 
H. Laws Webb on * Telephony ” (Lecture III.). 

Tuesday, March 28th.—At 5 p.m. Royal Institution. Prof. W. E. Dalby on 
‘* Engineering Problems.” 

At 7.30 p.m. I.E.E. (Manchester). Mr. M. B. Mountain on “ Use of 
Electrical Energy in Mines and Collieries.” 

Wednesday, March 29th.—At 7.30 p.m. I.E.E. (Students) ‘A Modern 
Generating Station, with Special Reference to the Lot's Road, 
Chelsea, Station,’’ by Mr. Chaffers. 

Thursday, March 30th.—Leeds Association of Engineers. ‘‘The Substitution 
of a Producer Gas-driven Plant for a Steam-driven Plant in Main- 
Driving,” by Mr. F, G. Heseldin. 

Saturday, April lst.—At 7.30 p.m. Glasgow Technical College Scientific Society, 
Annual general meeting, 








THE ELECTRICAL ENGINEERS BR.E. (VOLS.). 


Tue following are the orders for next week :— 


Monday, March 27.—"A” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture*on ‘*The Steam Engine,’’ with practical 
demonstration, by Capt. J. H. 8. Phillips, 7 p.m. 

Tuesday, March 28.—"B” Company. Recruits’ drill, 6 p.m.; technical in 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. 

Wednesday, March 29.—Submarine mining class, 6—9 p.m. Instruction in 
“Stoking Steam Engine,” by Captain W. Bunn, 6.30 p.m. Examination 


“°C” and ** D’’ Companies for “ A” badge, 7 p.m. 

Thursday, March 30.—‘*C ’ Company. Recruits’ drill, 6 p.m; technical in 
struction, 7 p.m, 

Friday, March 31.—Regimental Ball at “‘The Horns” Assembly Rooms, 
Kennington Road, 7.30 p.m. 


Saturday, April 1—Week-end class. 
J. H. S. Paiwwies, Captain, 
For 0.C.E.E.R.E. (V.) 








Competition, — The Associazione degli Industriali 
D'Italia per Prevenire gli Infortuni del Lavoro, of Milan, has sent 
us particulars of an International Competition, which is to be held 
during the Milan Exhibition of the year 1906. One of the sec- 
tions is:—‘ A gold medal and 8,000 lire for a new appliance for 
preventing accidents arising from contacts between primary and 
secondary windings in alternating current transformers. The appli- 
ance must fulfil the condition that no disturbance in the action of the 
transformer must arise in case of atmospheric discharges or abnormal 
increase of potential.” 


Novel Method of Testing Turbo-Generators, — A 
simple method of testing hydraulic turbo-generators is described 
in the Zeitschrift fiir Elektrotechnik. The generators in question 
were 100 kilovolt-amperes, 750 revolutions, 3,000 volts, 50 
periods three-phase machines. Two of them were erected close 
together in the station, and each was directly coupled to a 150-H.P. 
Pelton wheel, taking 127 litres of water per second at a head of 
103 metres. Each gene ator had its own exciter directly coupled 
to it. During the test one of the alternators was used as a syn- 
chronous motor running in the reversed direction from the normal, 
so that by opening the water inlet valves more or less on this 
reversed machine the turbine acted as an efficient brake, absorbing 
any desired amount of power. In this way all the usual perform- 
ance curves of the alternators, both as generators and as synchronous 
motors, were readily obtained. Synchronising was accomplished by 
connecting the two machines by means of a light belt, and running 
them up together until a sufficient speed was reached for the 
synchronising action to become effective. This occurred at about 
half-speed, above which the belt could be discarded, and the one 
machine continued to run as a synchronous motor driven by the 
other as a generator. In order to carry out atest by this method, 
it is only necessary to reverse the relation of the phases of the 
armature winding on the machine which is to act as motor, to cross 
the shunt connections of the exciter of the latter machine, to. pro- 
vide a light belt, and to connect the terminals of the two machines 
electrically before the commencement of the test. Some modifica- 
tion of the method might be applied to steam turbo-generators, the 
driven machine, for example, being allowed to compress air. 
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“ Electrics.”—Although not, first in the field in point of 
time as a power company, the South Wales Electrical Power Distri- 
bution Co. is second to none in methods of securing publicity for 
its doings. The company has sent usa copy of its new official pub- 
lication under the above title, apparently a monthly periodical, in 
which the possibilities and actualities of electrical power are dis- 
cussed and illustrated. The first number contains several interest- 
ing articles, mainly relating to the use of electricity in collieries, as 
might be expected. The paper and printing are excellent, and the 
issue does credit to all concerned in its production. 


McMillan Memorial Fund.—We are requested to say 
that Mrs. W. G. McMillan desires to thank in her own name and in 
the name of her children, the numerous friends who so kindly con- 
tributed to this fund. It is impossible, on account of their great 
number, for her to thank them each individually, and she trusts, 
therefore, that they will accept this notice in acknowledgement of 
her gratitude for their generous kindness. 


Association of Municipal Corporations.—The annua 
meeting of this Association will be held on Saturday, April Ist, at 
the Guildhall, when the telephone agreement with the Government 
will be among the subjects under discussion. 


Electrical Contractors’ Association (Incorporated). 
—The third annual dinner of the Liverpool branch of this Associa- 
tion was held at the Carlton Hall an Friday, March 17th, presided 
over by Mr. W. Sutton, the chairman of the branch. The guests 
included Mr. W. Rawlings, the President of the E.C.A.L, Mr. E. L. 
Berry (London), Mr. J. McDermott (chairman Northern Section), 
Mr. Shaw (Stockport), Mr. A. Clough, Liverpool. Corporation elec- 
trical engineer, and Mr. C, D. Clothier, Bootle Corporation elec- 
trical engineer. After the loyal toasts had been given, Mr. J. 
McDermott proposed “The Electrical Contractors’ Association 
Incorporated,” and spoke as to the progress of the Association and 
to the advantages of membership. Mr. Rawlings, in replying, 
referred to the unfairness of the Liverpool Corporation in carrying 
on electrical fitting and wiring in competition with the contractors 
who are ratepayers. The toast of “ Oar Visitors” was proposed by 
Mr. Maund (Southport). Mr. A. Clough,.in replying, acknowledged 
the high standard of work done by the contractors of Liverpool who 
were membzrs of the Association, which he considered would com- 
pare most favourably with the work done in any town in Great 
Britain. The Corporation carried on its contracting and fitting 
department under Parliamentary powers, but he found that times 
had changed since the early days wheu the company fixed over 90 
per cent. of the lamps connected, for now the contractors carried 
out between 80 and 90 per cent. of the total of the installations. He 
wished the Association every success. Mr. OC. D. Clothier, Bootle 
Corporation electrical engineer, said that his Corporation also 
had powers to carry on wiring and contracting, but it did not 
exercise them, as he thought there were plenty of contractors able 
and willing to carry out all the installations satisfactorily. Mr. 
E. L. Berry also replied, maintaining that the electrical contractors 
were the Corporation’s best. canvassers. One of the features of the 
evening was the presentation of a chiming clock to Mr. Geo. J. 
Harford, by the members of the branch, as an expression of apprecia- 
tion of his services as hon. secretary since the formation, February, 
1902. The dinner was followed by a smoking concert, to which 
contractors who were not yet members of the Association were 
invited. 


Institution and Lecture Notes.—The first annual 
dinner in connection with the Manchester Students’ Section of 
the Institution of Electrical Engineers was held in the Grand 
Hotel, Manchester, on Saturday evening, March 18th. Mr. C. D. 
Taite, the chairman of the Manchester Section, presided, and there 
were about 80 members and friends present. Mr. F. O. Mills pro- 
posed the toast of “The Institution of Electrical Engineers,” and 
said that although the Manchester Students’ Section had only been 
in existence for about 14 years, it had grown to a membership equal 
to that of the similar section in London. Mr. C. D. Taite, in re- 
sponding, heartily congratulated them upen the progrees they had 
made. Last April, he said, the number of members was 100; they 
had now 300. He thought this result was due to the fortunate 
selection made in their honorary secretaries. A Local Students’ 
Section possessed advantages from many points of view, and gave 
the members opportunities of discussing technical points in public 
which was of great usefulness to them when they became members 
of the Senior Section. Mr. Crosbie also replied, and remarked that 
the Students’ Section represented the younger electrical engineers 
of the district. Mr. A. E. Jepson proposed “Our Guests.” Mr. 
E. W. Cowan, in responding, congratulated the members on the 
successful progress made, He thought the electrical industry had 
been under a cloud for some time, but hoped that it was now 

ssing, and that before long a great improvement would take place. 

pointed ont the splendid opportunities which the members had 
in the Manchester School of Technology, and also in the British 
Westinghouse Oo.’ works. Mr. R. W. Willis proposed ‘“ The 

Scientific and Technical Societies of Manchester,” to which Mr. 
OQ. Lemon replied. A good musical programme was provided. 

’ On Friday last Messrs. Elliott Bros.’ third factory lecture was 
delivered by Mr. Elphinstone, who gave a brief description of the 
factory of the National Cash Register Co., in Dayton, Ohio, U.S.A., 
which he visited last year. Lantern views were shown from slides 
lent by the Cash Register Co. for the purpose. The slides gave a 
good idea of the immense siz3 of the factory and the methodical 
arrangements existing throughout. Two screens were used, the 


_principal picture being thrown upon one, and the description on the 


other. The second screen was also used for the purpose of illus- 
trating comparisons and contrasts. The company’s very complete 


organisation and sub-division schemes were very briefly described 
and some of the methods they adopt to enable the progress of all 
their work to be readily classified, were explained. A description 
followed of the aims of the company as regards the welfare of their 
workpeople, showing how important they regarded thé question of 
enthusiasm in the work, and what steps were taken to secure co- 
operation and goodwill. The training schools, lectures and garden 
schemes were mentioned, and their organisation for dealing with 
suggestions. Some stress was laid on the absurdity of the attitude 
which is frequently found here, where a very small change or innova- 
tion is looked upon as involving tremendous trouble. The way in 
which Messrs, Elliott Bros. had adopted some of these plans in their 
own works was described, and pictures were shown illustrating the 
importance of tidiness and method in small details; a description 
followed of the routine now being started for the distribution o1 
instructions and the adjustment of difficulties, the idea being to 
arrive at definite conclusions at meetings of those who were besi 
qualified to form opinions on various subjects, and then for 
those who received definite instructions to act without delay, 
The “Suggestion and Complaint” organisation which has been in 
successful operation at the Century. Works for some months was 
described, and figures showed how more interest was being taken in 
this scheme in the shops. Portraits of the prize-winners for sug- 
gestions accepted in.a period of three months were shown, and the 
prizes were distributed at the close of the lecture. Lieut.-Col. 
H.C. L. Holden, R.A., chief of the Royal Gun Factory, Woolwich, 
proposed a vote of thanks, and spoke of the enterprise shown by 
Messrs, Elliott Bros. in closirg their works and paying all their 
people for attending the lecture in place of doing an hour's work ; 
he felt sure that such a course tended to secure the goodwill of 
everyone. He also described visits he had paid to Messrs. Elliott 
Bros.’ old factory and to their present one, and congratulated them 
on the great progress made. Mr. W. O. Smith then presented 
diplomas to 20 men, and 29 money prizes, amounting in all to 
£23 153., there being several prizes of value from £1 to £3. We 
congratulate Messrs. Elliott on their admirable interpretation of the 
classic ‘‘ Wake-up” advice, and trust that their example will be 
widely followed. 

A lecture on “Electric Traction and the Liverpool and South- 
port Electric Railway” was delivered by Prof. £. W. Marchant, of 
Liverpool University, at the Assembly Rooms, Crosby, near Liver- 
pool, on Monday evening. 

At a recent meeting of the Manchester Geological and Mining 
Society, Mr. George H. Winstanley read a paper “ On a Fatality 
caused by Low-pressure Electric Current in a Lancashire Colliery.” 
His object was to call attention to the apparent indifference with 
which low pressure currents of electricity were treated by work- 
men. The number of fatal accidents was much greater from the 
low pressure than from the high-pressure currents; a fact which 
was mainly attributable tothe insufficient warning given to the men 
regarding the former and the greater-care they themselves exercised 
in connection with the higher pressure. 

At a meeting of the Nottingham Guild of Mechanical and Elec- 
trical Engineers on 14th inst., merit medals were presented to Mr. 
E. H. Goddard for a paper on ‘ Artesian Wells”; Mr. H. E. New- 
stead for a paper on “The Steam Eogine”; Mr. J. Whysall for two 
papers on “ Boilers” ; Mr. W. Vickerstaffe for one on “ Electricity”; 
Mr. W. Boot for two on “ Flying Machines,” and “ Electric Installa- 
tions” ; aud Mr. F, Tucker for a paper.on “ Boiler Explosions.” 

“The Production of Acetylene Gas and its Use,” was the subject 
of a paper read before the members of the Leeds: University 
Engineering Society, by Mr. A..C. Ward. The author described 
the general principles of the electric furnace employed in making 
calcium carbide, and emphasised the necessity for absolute purity in 
the materials of this composition, which is the product of the fusion 
of carbon and lime. Generating plants for acetylene are of three 
principal types:—Drip, dip, and carbide to water. Of these three, 
the lecturer considered the last the best. He dealt with possible 
impurities, and detailed the methods of purification adopted. 


Engineering Standards.—The long-expected report on 
the temperature experiments which have been carried out at the 
National Physical Laboratory, on the field coils of electrical 
machines, has now been published. It is one of the most lengthy 
reports yet issued, and besides details of the experiments, it con- 
tains 22 plates illustrating the apparatus and results, So bulky a 
production calls for careful digestion, and we shall defer opr analysis 
of it until next week. 


Correction.—“ B.S. H.” writes to point out a mistake in 
his letter on the localisation of faults inserted in our last issue ; 
the result of the example given should be 320 yards instead of 
nearly 302 yards. 


London County Council.—At the meeting on Tuesday, 
the Council approved an expenditure of £50,000 in connection with 
the purchase of the undertaking of the Woolwich and South-East 
London Tramways Co. 

The Parliamentary Committee reported that in accordance with 
the instructions given a month ago, they had directed the necessary 
steps to be taken with a view to obtaining the insertion in the 
Council’s Tramways Bill ofa clause giving authority for the Council, 
in connection with the reconstruction of the tramways, to lay down 
temporary tracks, and to maintain car services thereon during the 
course of the work. 

The Highways Committee stated that at present there was no rate 
of pay fixed for those fitters in the rolling stock re branch of 
the tramways department, who, in addition to their ordinary duties, 
also act asjanior foremen. It was decided to desigaate these men 
as charge-men at from £2 to £2 10s. per week. 

; ( on page 494,) 
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Tue new block of 
corner of the site, 
dynamos, trans- 
formers, engine de- 
tails, controllers, 
switch work, and 
other accessories, 
and winding shops. 

The equipment 
of the winding 
shops calls for no 
special description ; 
it may, however, be 
mentioned in pass- 
ing that there is a 
large vacuum dry- 
ing stove, which 
ensures the abso- 
lute removal 
of all moisture 
from armatures, 
field coils, &c. 





trollers, and all classes of switch work. The machines, which . 
are of course all light ones, are arranged in two lines running 


PANY’S 


buildings, situated at the north-east 
comprises shops for building motors, 





‘*FALCON” 


(Concluded from page +46.) 


from end to end of the shop ; 
side, the centre being left open to facilitate the handling of 
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{ARMATUBE AND TRANSFORMER WINDING SHOP. 





The adjoining shop is devoted to the manufacture of con- 





Views IN THE Smactt Dynamo SHops. 


motor shops. 
lathes, snout borers, &c. ; special mention may be made of 
Herbert’s semi-automatic flat turret lathes for stud and bolt 


THE BRUSH ELECTRICAL ENGINEERING COM- 
WORKS. 


V4 vite {he 
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the fitters’ benches are at the 


material, &c. The 
next shop, generally 
known as the dyna- 
mo shop, is devoted to 
the manufactureand 
assembling of small 
dynamos, _alter- 
nators, induction 
motors, and _ the 
Brush Co.’s_ well 
known ‘E”’ 
motors ; the equip- 
ment consists of the 
usual range of 
lathes, planers, &c., 
for light work of 
this class, Wenow 
come to the shops 
known as the engine 
detail and traction 
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These are well equipped with millers, 
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work, one of Shanks’s screwing machines for heavy work,and _— stock. For unusual voltages only the winding is varied. 


two heavy gang milling machines, A well-equipped stamp- Field and armature coils are wound on formers in a special ' = 
e 


ing plant is also 
installed, consisting 
of heavy blanking 
machines, _ lighter 
Rhodes presses for 
pole stampings and 
similar work, and a 
full rangeof slotters. 
All the stampings 
for transformer and 
armature cores are 
made on the pre- 
mises, and annealed 
before use. 
Insulating tubes 
&c. are built up in a 
shop over the 
former-winding 
shop. We give 
several illustra- 
tions showing the 
winding shops, 
traction motor 
shops, &c. Adjoin- 
ing the latter is a 
store, where nothing 
is kept but motor 
parts, these being 
drawn in large 
batches from the 

















shop over the ware- 
house, where only 
girls are employed. 

Our view of the 
traction motor shop 
shows rows of Gis- 
holt lathes, three- 
spindle lathes, &c., 
and in the fore- 
ground a number 
of traction motors. 
The motors are 


‘tested in pairs on 


a modification of the 
Hopkinson test, 
being geared  to- 
gether by their own 
pinions with a 
motor-generator to 
give the necessary 
voltage. At one end 
of the winding shop 
is situated the trans- 
former testing room, 
equipped with two 
Mordey ‘alternators 
and booster trans- 
formers to give any 
required _ voltage, 
and a full range of 











‘main stores. The motors include ordinary, traction and 
induction types, and are made to standard sizes through- 


























ARMATURE OF 750-Kw. GENERATOR. THREE-PHASE TRANSFORMER. ft, 


out ; the armatures and fields, in fact, are ready wound for instruments. Every component part of every machine that i 
standard voltages, so that they can be delivered direct from _ is made is tested and stamped before passing into store. 
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The whole of the shops forming this section of the works are 
motor-driven, the usual system adopted being group driving ; 
the Brush Co. are of the opinion that this is more economical 
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BrusH DouBLE-DECK CaR. 
than having a different motor for each individual machine, 
though, in the case of the larger machines, and some machines 
which it is fre- 








the rapid production of the woodwork of cars. Among 
these may be mentioned a double-ended tenoner, capable of 
cutting two tenons at the same time, each 7} in. long, on 
stock which may measure up to 28 in. wide and 8 ft. long. 
This machine is also fitted with scribing attachments and 
cut-off saws, and is practically automatic, it only being 
necessary for the attendant to place the stock on the feeding 
chains, A square chisel morticer, several high-speed 
morticers of the usual chisel pattern, over a dozen moulding 
machines, a panel planer, which removes shavings up to 
3 ft. wide at each cut, several elastic feed moulders, and 
a very large number of profilers or shapers, circular and 
band saws are provided, and we understand that orders have 
recently been placed for machinery forming a further large 
addition to the plant in this department. There are also two 
heavy horizontal saws and a band re-saw for cutting from 
logs and dividing heavy stock. These are situated by the 
large timber store, and are not actually in the wood-working 
shop. The wood-working shop is equipped throughout with 
Matthews & Yates sawdust and shaving extraction plant. 
Pipes are taken from the main range to each machine, and 
all the sawdust and chips are sucked up by the exhauster 
which is placed outside the shop, carried a _ con- 
siderable distance away, and eventually deposited by 
a “cyclone” in front of one of the heating boilers, 
which is fired with the wood refuse. These pipes 
are clearly shown in the accompanying illustration. 

At the top end 





quently necessary to 
run at hours when 
the main plant is not 
in operation, sepa- 
rate motors are in- 
stalled. The new car 
shops cover an area 
of 320 ft. x 320 
to 440 ft., and the 
timber store 430 ft. 
x 75 ft. These shops 
have been laid out 
with a view tosecur- 
ing the maximum 
economy of time and 
labour in the con- 
struction of the cars, 
and are arranged in 
four departments— 
thetruck and under- 
frame shop, wood- 
working shop, 
paint shop, and car-body erecting shop. We give illustrations 
showing the interior of all these except the paint shop. 

The several depart- 
ments are all under 





Car-Boby EREcTING SHop. 


of the wood-work- 
ing machine shop is 
the paint shop, 
measuring 120 ft. 
x 110 ft., with nine 
lines of car pits; 
these, and the walls, 
are amply provided 
with plugs for hand 
lamps, in addition to 
the ordinary light- 
ing arrangements, 
The truck shop, 
which occupies a 
space of 330 x 90 
ft., adjoins the 
wood-working 


shop, and is 
equipped with 
two 7-cwt. steam 


hammers, a Brad- 
ley cushioned belt- 
driven hammer, and a couple of bull dozers for bending 
channel irons, ‘There is also a vertical wheel-boring and 








one roof, but are 
separated from each 
other by  fire-proof 
division walls, and 
special » fire-proof 
doors are fitted where 
there ig any com- 
munication between 
one shop and the 





next. The largest 
of these shops, 
measuring 440° ft, 
x 120 ft, is the 
car-body shop, in 
which the erection 


of the car bodies 
and coaches is per- 
formed. A portion 
of this shop is 
partitioned off at the 
top end to make 
a polishing shop, 
Which is about 75 
ft. long x 50 ft. wide. The wood-working machine 
shop, situated next to the car-body shop, measures 280 x 
110 ft., and is fully equipped with the most modern tools for 





Woop-workIna MacHinE SHOP. 


turning mill, 100-ton wheel press, and several axle lathes, in 


addition to a very full complement of drilling machines, of 
both the radial and the ordinary vertical type. 


Lastly, 
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there are two heavy shears, double-ended for both punching § The time taken for the various stages of this operation is 


and shearing. 


dependent upon the nature and hardness of the timber under 


At the north end of the new car shops there isa largeelec- —_ treatment. 


trically-operated car traverser, which 
works between the siding track beyond 
the truck shop on one side, and the 
main railway siding on the other, thus 
feeding the entire range of car shops. 
We have in previous issues described 
the cars built by the Brush Oo. for 
the Central London and the Great 
Northern and City Railway Companies ; 
a very important contract was placed 
with the Brush Co. by the Underground 
Electric Railways Co. of London for 
70 car bodies and 170 trucks to be 
used on the Metropolitan District 
Railway, and a number of these 
were passing through the shops at the 
time of our visit. The bodies are 
built of steel and aluminium, combining 
lightness with strength, and the whole 
of the woodwork is impregnated to ren- 
der it uninflammable. Special plant had 
to be put down for carrying out the latter 
process, which, with the timber runways, 
covers an area of 125 ft. sq., and con- 
sists of five sections—the shed containing 


the treating cylinder, the mixing and storage department, 











Viewiin tHe Truce SHop. 


After impregnation, the timber is transferred, tc. Jone,of 


and three drying sheds. The treating cylinder isacylin- the three drying kilns, each of which has a capacity 'of 3,000 
drical steel vessel 51 ft. long and 7 ft. 6 in, internaldiameter, cb. ft. Air is then circulated thoroughly through the mass 








BrusH RapiaL TRUCK. 


and is capable of dealing with 1,000 cb. ft. of timber per of timber by a “ Buffalo” fan, after having been heated by 


operation. The process is briefly as follows : — 
The timber, after having been placed in the cylinder, is 


the exhaust steam from the engine driving the fan. 
As it is necessary for the plant to be in operation con- 


subjected to the action of steam for some hours; then the tinuously, night and day, this department is equipped with 








ANOTHER PaRT oF THE TRUCK SHOP. 





its own boiler, engine 
and dynamo, so that it 
can run independently 
of the remainder of 
the works. 

As our readers will 
remember, in theearlier 
days of electric traction 
in this country, almost 
all the trucks were im- 
ported from America, 
and British makers 
found it very difficult 
to obtain a footing in 
this branch of manu- 
facture, owing to the 
practice of consulting 
engineers to stipulate 
for the supply of 
these imported trucks 
in their — specifica- 
tions. The Brush 
Co. were > amongst 
the first to introduce 
a truck of British 





cylinder is placed in communication with a powerful air | manufacture, which has now attained a standing equal to that 
pump, so that a high vacuum is maintained, effectively of any foreign truck. Mr. Elmier E. Cook is in charge of 
withdrawing the natural’ moisture of the wood. Finally, this department, which turns out four-wheel single and bogie 
the impregnating solution is pumped in, and pressure is trucks, maximum traction’ trucks, and ‘a!inew radial truck 


applied, forcing it thoroughly into the pores of the timber. which is'illustrated above. 
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The radial truck is designed to occupy an intermediate 
place between the ordinary rigid wheel-base 4-wheel truck, 
and the bogie truck can be made with a wheel-base of 
8 ft. 6 in,, and rons round curves with facility. 

Separated from the new car shops by the heavy tool and 
erecting shops and foundry is the original car-building shop. 
This covers@ space measuring 124 ft. x 310 ft., and adjoining 
it is the cat-painting shop. The former is now used as an 
erecting shop for motor omnibuses, a line of business 
recently taken up by the Brush Co. A portion of this 
building is occupied by the car-fitting shop, in which the iron- 
work used in the construction of cars is machined and fitted, 
and the remaining portion is used as a car store, paint and 
finishing shop, when the pressure of work is too great to 
permit of its being entirely carried out in the new car shops 
at the north end of the works. 

Between the smaller timber store and the warehouse is a 
building measuring about 125 x 60 ft. — Half of this is 
used a8 a store for comporient parts used in stock manu- 
factures;- the remaining portion comprises the pupils’ 
quarters, consisting of laboratory, lecture room, reading 
room and offices for the superintendent of pupils, Lieut. 8. D. 
Gordon, R.N., and the pupils’ demonstrator, Mr. J. Lord, 
M.Sc. 

In the training of its pupils, as in other respects, the 
Brush Oo. is up to date. Constant supervision is exercised 
over their progress through the different departments, and a 
system. devised by the superintendent is in force, whereby 
he can tell in a moment the approximate whereabouts of 
any pupil, what proportion of his time bas expired, and the 
exact nature of his past record. The course of training 
usually occupies three years, of which the first two are 
passed in the company’s works, while the third is spent 
either in gaining further workshop experience, or on contract 
work, or in the employment of one of the many lighting 
or traction companies with which the Brush Co. is associated. 

Theoretical instruction dces not form part of the provided 
course, but arrangements are made to facilitate the 
acquisition of theoretical knowledge, and practical instruc- 
tion in all questions relating to the pupils’ work is given. 
An interesting feature is the regulation as to payment of 
pupils, the scale of which is made to depend upon the 
excellence of their work. 

The main offices are in three floors; the ground floor is 
devoted to the commercial and estimating departments, and 
the second floor to the works management, and the engine 
and turbine drawing office, while the third floor is taken up 
entirely by the electrical drawing offices and those of the 
works electricians. A print room fitted with a complete line 
of electrical printing apparatus is provided on the top floor, 
affording facilities for reproducing the largest drawings by 
any of the ordinary processes, at the rate of 120 a day. 

Special interest attaches to the precautions against fire, 
which are more than usually elaborate. Automatic Grinnell 
sprinklers are provided in all the departments more espe- 
cially liable to fire risk, such as the. sawmills, paint shops 
and car-building shops, winding shops, &c. ; these are sup- 
plied with water constantly vnder pressure from a separate 
fire engine house, where steam pumps are installed. Incon- 
nection with the sprinkler system, automatic alarm bells are 
provided, and a fire brigade, consisting of a chief officer, 
captain, and 12 men, drawn from the works staff, is main- 
tained. In order to keep all the fire appliances and the brigade 
up to the highest possible pitch of efficiency, the former 
are tested and the latter drilled every week; false alarms 
are also given frequently, without warning, and the time 
Which elapses from giving the alarm to getting water on the 
hypothetical conflagration is recorded. 

The number of employés engaged in and about the works 
amounts to more than 2,000, and the pay-roll exceeds 
£3,000 a week, The company has adopted the “ one- 
break” day, the men working from 7.30 a.m. to 12.30, 
and from 1.30 p.m. to 6 p.m., except on Saturdays, the 
normal working time per week being 524 hours, Great 
benefit. has been derived from the adoption of this system, 
as compared with the old-fashioned two-break day.. The 
Bundy time clocks are used throughout the works. 

From the foregoing it will be seen that the Brush Co. 
possesses a magnificent series of workshops, equipped for 
the mannfacture of all kinds of lighting, power and traction 


plant, and capable of turning out large quantities of finished 
products in the shortest possible time. All this, however, 
would be useless without a correspondingly efficient staff, 
and it is satisfactory to add that the company has taken 
care to ensure that the heads of its various departments are 
masters of their crafts. With these essential elements 
of success is combined the possession of a certain market, 
through the association of the company with numerous other 
industrial concerns, in addition to the many trade connections 
which the company has built up during its long career. We 
trust that it may long continue to thrive, 

In conclusion, we wish to express our cordial thanks to 
Mr. J. J. Steinitz and other members of the staff for their 
kind assistance, especially to Mr. J. S. Turner and Mr, A. W. 
Jones, who spared no pains to satisfy our needs, 








THE FUTURE OF THE ELECTRIC AUTO- 
MOBILE.* 


By T. G. CHAMBERS, Assoc, R.S.M. 


In dealing with the future of the electric automobile it is impossible 
to foresee what developments may take place. The discovery of 
some new accumulator of small weight and great capacity, with 
phenomenal endurance, would, of course, alter existing conditions; 
bat it is far more probable that nothing of the kind will be found, 
and that we shall continue to uss the same materials that we have 
to-day, with all their drawbacks. I propose to consider the com- 
mercial future of the electric carriage in its present form. Here 
we have certain reliable data upon which to base conclusions. We 
are aware of the requirements in certain directions, and we know 
the economical and practical advantages, as well as the limitations, 
of the electric carriage. The elasticity of the electric motor and its 
ease of control, together with silence and absence of smell and 
vibration, made the electric carriage very attractive at an early date. 
The inherent disadvantages of the dead load of accumulators and 
the necessary limit to the available supply of energy which could 
be carried, were not so apparent in the days when automobiles of 
all descriptions were of comparatively slow speed, and whena day’s 
journey of 100 miles without a hitch wasa rare occurrence. Ex- 
periments with carriages propelled by the power available from 
primary cells carried in the vehicle date from 1832, bat it was not 
until the year 1881 that a carriage was designed to carry secondary 
batteries. The modern electric car has been developed during the 
24 years that have elapsed since that date. 

With the passing of the Locomotives and Highways Act of 1896, 
the commercial history of the electromobile may be said to have 
begun in this conntry. Directly the automobile was let loose by 
Act of Parliament, electric omnibus companies and electric cab 
companies sprang into existence, and considerable sums of money 
were embarked upon schemes based on insufficient data and too 
limited experience. 

In London the liquidation of the Electric Cab Co. had a sobering 
effect, and acted for many years as an example to deter the capitalist 
frcm similar enterprise. The years from 1897 to 1900 were again 
not encouraging. The development of the garage system on an 
extensive scale in New York, and to a lesser extent in Paris, gave at 
last the impetus which was required to promote business. The 
electric carriage, more than any other type of self-propelled vehicle, 
lends itself to the housing and manipulation of large numbers in a 
dey dt. ‘The first large electromobile garage was opened in London 
in 1901 by the City and Suburban Electric Carriage Co. The four 
years that have elapsed since that date have seen very rapid progress 
in a similar direction, and to-day we have, in London alone, under 
the auspices of various companies, six or seven large garages 
operating an aggregate number of between 400 and 500 electrical 
carriages. When it is remembered that these have all been placed 
in service within four years, the progress made may be considered 
remarkable. 

The electric carriage is as nearly proof against mishap as any 
machine can be. Taking the last six months’ working of the 
Electromobile Co.’s Curzon Street garage, I find the total in- 
voluntary stops, excepting those due to power exhaustion, to have 
been 61 in 159,258 carriage-miles. Of these stops 14 were due toa 
mechanical defect in the contact breaker, the possibility of which 
has since been entirely eliminated by an improved mechanism ; 
nine were due to tire troubles; 13 were due to the blowing of the 
main fuse,a matter immediately repairable by the driver. This 
leaves only 25 stops in about 160,000 carriage-miles necessitating 
the attention of a mechanic, or, on an average, one “stop in every 
6,400 miles. When it is remembered that at least half these 
carriages are in the hands of comparatively raw drivers, and 
practically all of them are in the hands of men without mechanical 

training, the reliability may be considered very great indeed. 

When the limitations of the accumulators are understood and 
recognised, little or no difficulty arises from power exhaustion. 


* Abstract of paper read ata meeting of the Automobile Club, on 
Thursday, March 16th, 1905. 
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With an effective range of from 25 to 35 miles upon one charge, and 
with the adoption of interchangeable batteries, a carriage may be 
run all day, if only time be allowed for its return to a depdt to take 
up a new battery, an operation which takes from two to three 
minutes. The far-reaching importance of this system of rapidly 
exchanging an exhausted battery for a fully-charged one cannot be 
too much insisted upon. It will probably have a material effect 
upon the future of the electric carriage. 

Even with a garage in the most expensive and central position 
of London the total costs per year are considerably less than they 
would be in the case of a horse-drawn carriage giving a similar 
degree of luxury. When the electric carriage is used to its full 
extent the costs are very considerably less. In certain individual 
cases I might name, owners have effected an economy of as much as 
from £200 to £300 year by exchanging their horse carriages for 
electric vehicles, and.in no case am I aware that they are spending 
more than they did with their horses. As compared with other 
types of automobile, I am of opinion that on the absolute bedrock 
of cost per carriage-mile under similar conditions the electromobile 
will show an advantage. 

Accumulator renewals have been reduced .by organisation and 
careful treatment to a figure equal to, if not below, that of the cost 
of tire renewals, and in other respects the mileage costs of the elec- 
tromobile will compare favourably. 

With regard to future cost one may confidently predict that the 
tendency will be downwards, as regards both power and battery 
renewals. At the present time the most favourable contracts that 
can be obtained in London for power supply do not bring the cost 
per Board of Trade unit below 13d. There is no reason why this 
should not be reduced to a penny. The cost of renewals of battery 
plates will be very largely reduced as the output of plates is 
increased by the demands of the growing business. This will be 
more marked if an agreement as to the use of a standard plate can 
be come to by the principal makers of electric vehicles. 

We may now turn to the main object of this paper, the considera- 
tion of the commercial future of the electric carriage. Dealing first 
with the touring car, I will at once suggest that the electric carriage 
will not be the touring car of the future. Nothing short of the 
discovery of some new element will provide us with a battery that 
will vive us the electric touring car. The lead accumulator 
will not give it to us, even if improved 50 per cent., and if the 
country be studded with charging stations. I do not think the 
nickel battery will give it to us, whatever may be its possible prac- 
tical and commercial advantages in other directions. The electric 
cat with a feather-weight battery would slill have certain dis- 
advantages, as compared with the explosion-engine carriage. The 
charging station would have to be reached, and there would remain 
the risk of battery exhaustion through accidental increase of power 
consumption on account of bad roade, hilly country, faulty lubri- 
cation, and a hundred other causes. 

Turning to commercial vebicles, the question of the required 
range of action is the dominant factor. Given a limited distance 
and suitable roads, I see no reason why the electric carriage should 
not have a very considerable future in this field, nor why the 
light delivery van for town use should not be accumulator driven. 
Here the conditions are very suitable. Ability to start at once, 
noiselessness, reliability in the hands of an unskilled driver, the 
small amount of overhauling required, and the moderate amortisa- 
tion fund necessary for renewals, are all arguments in favour of the 
electric carriage. The light electric delivery van is already a success 
in other countries. With regard to price, the time is not far distant 
when such a van can be sold at a very moderate price, say from £300 
to £350, withcut tires or batteries, and the tendency will probably 
be towards the sale of such carriages outright to users, the sale being 
coupled with a contract for maintenance together with the use of 
tires and batteries upon loan ; such a system will appeal to the user, 
as the capital outlay will be small, and he will have the security of 
the maintenance contract against unknown expenditure on upkeep. 

The omnibus of the future will not, in my opinion, be electrically 
driven. The conditions are by no means those in which the accumu- 
lator car is likely to be successful, The constant and erratic stopping 
and starting, often upon hills, and the heavy weight of body and 
passengers, are quite against it. If the accumulator passenger tram- 
car running upon rails has been unsuccessful in the past, it is only 
reasonable to conclude, having regard to the expense of tires and 
the increased consumption of energy, that it will be even less 
successful on the common roads. 

The hackney cab constitutes another verydifficult problem, and I 
think it will still be a long time before any self-propelled carriage 
will be commercially successful in this field. Any discussion on 
this subject is bound to centre itself on the question of costs, and I 
do not believe that sufficient experience has been gained in the 
practical operation of automobile cabs for a sound opinion to be 
forthcoming. Town ambulance work is so essentially the province 
of the electric car that I may be forgiven the mention of such a 
limited field. In this case every advantage of the electric carriage 
plays an important part, while its disadvantages have little or no 
effect. The only necessity is a proper organisation to deal with 
the carriages, and this may already be said to exist in its best form 
in connection with the fire brigades which have reached such a high 
pitch of excellence in most of our cities. There would be no diffi- 
culty in rendering every fireman and every police constable an 
efficient driver. 

It is unnecessary to say much with regard to the automobile of 
the future which is to take the place of the smart horse-drawn 
carriage. In my opinion this will, without doubt, remain electric- 
ally driven. It is probable that, in cases where only one carriage 
can be afforded, the petrol car will always be in demand; but when 
two automobiles can be kept, it is more than probable that the elec- 
tric carriage will be universally adopted for purely town use. The 











petrol car is not likely to become the carriage for shopping, calling, 
theatre or night use. 

There remains to be considered one very important field of the 
future. What automobile is to take the place of the single-horse 
brougham? The average medical man cannot afford to pay more 
than £250 or £300 a year for the use of a carriage, including the 
driver. I donot think that any automobile which the smart doctor 
leaves standing outside the doors of his fashionable patients could 
be let out to him at less than £325 a year. Is this a prohibitive 
figure, considering the advantages which a business man would 
receive by the increased speed of his carriage, and, as a con- 
sequence, the larger amount of time he could give to his professional 
work ? 








NOTES, 


(Continued from page 488.) 


Infection of Laboratories by Radium.—We recently 
drew attention to the experience recorded by Mr. F. Soddy at 
Glasgow University, of the persistence of radium emanation in 
apparatus and rooms in which it has been used. Mr. A. 8. Eve, of 
McGill University, Montreal, in a letter to Nature of 16th inst., 
relates a similar experience. The attempt to make electroscopes 
with a very small natural leak resulted in total failure in the 
physics building of the University, the rate of discharge of carefully 
made instruments being 60 to 100 times as large as bad been obtained 
two years previously in the same building. It was proved that the 
insulation of the electroscopes was not defective, and eventually 
the trouble was traced to the radio-activity of the materials from 
which the electroscope was made. Practically the whole of the 
apparatus and materials in the laboratory were infected with excited 
activity. The difficulty was overcome by making electroscopes in 
the chemistry building, using materials which had never been in 
the physics building. Mr. Eve goes on to show that if the supply 
of emanation were arrested, the activity already deposited would 
go on increasing for two or three years, and then slowly decay ; but 
if the supply were maintained constant, the activity would increase 
“for the next hundred years or so.” No serious difficulty need be 
Sane except in the case of electroscopes with a very small 
eak. 


Electro-Harmonic Society.—To-night the last Smoking 
Concert of the season is to be held at the King’s Hall, Holborn 
Restaurant, commencing as usual at 8 o’clock. Mr. James Swin- 
burne will be in the chair. The programme includes vocal music 
by Mesers. Chas. Saunders and Alexander Tucker ; a pianoforte solo 
by Mr. Alfred E. Izard, and instrumental music by the orchestra, 
with violin solos by Mr. T. E. Gatehouse, Humorous recitations 
will be rendered by Mr. W. G. Churcher, humorous sketches by Mr. 
Fred. Chester, and musical sketches by Mr. Barclay Gammon. Mr. 
W. E. Lane, the hon. secretary, asks us to announce that all com- 
munications regarding the Society should in future be addressed to 
him at Finsbury Pavement House, B.C. 


Municipal Authorities and the Power Schemes.— 
On Monday, Mr. Cornwall, chairman of the London County Council, 
presided over a conference of representatives of the County 
Council and of the City Corporation and metropolitan 
borough councils. The following resolution was passed unani- 
mously :—“'That this conference of the London County Council 
and metropolitan borough councils is of opinion that, in the 
interests of the metropolis, the whole of the Electric Supply Bills 
now before Parliament should be strenuously opposed.” 


Municipalities and Motor-’Buses.—lIt is reported that 
a conference of municipal tramway authorities was held on Monday 
in London, when it was reported that the Midland Railway Co. 
had agreed with the Liverpool and Bradford Corporations to insert 
clauses limiting the running of motor-omnibuses to routes beginning 
or ending at one of the company’s railway stations. Efforts are to 
be made to secure the insertion of similar or extended clauses in 
several Railway Bills. 


Is the Steam Locomotive Doomed ?—“ Is the steam 
locomotive doomed? Will not every steam locomotive now in 
operation soon be consigned to the scrap heap? Will not loco- 
motive works have to go out of business or turn their energies in 
other directions, such, possibly, as the building of electric loco- 
tmotives? How many times these questions have been asked of 
late, and how often attempts have been made to answer them. Of 
course, no general answer can be made to any such questions, but 
for some time to come the problem will be mainly one of dollars 
and cents, and while the electric locomotive will find plenty of 
work’ to do, the steam locomotive will, we believe, hold its own over 
the greater part of the railway systems of this country. That this 
opinion is held by prominent railway engineers has been shown by 
some recent large orders for steam locomotives. The Baltimore and 
Ohio Railroad Co. has just authorised the purchase of 250 steam 
locomotives ; 175 of these are locomotives of the largest size, 35 are 
modern passenger locomotives. This company evidently expects to 
use steam locomotives for a time, at least, although it was the first 
road to employ the electric locomotive for hauling standard pas- 
senger and freight trains.”—New York Electrical Review. 


Appointments Vacant.—Two engineer’s fitters for 
Camberwell (45s.), 
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OUR PERSONAL COLUMN. 


{The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers ‘of the 
ELEOTBIOAL REviEW posted as to their movements. | 


Central Station Engineers.—The E.L. and Tramways 
Committee of Rotherham T.C. has recommended that the borough 
electrical engineer, Mr. Epwazp Cross, be appointed borough elec- 
trical engineer and general tramways manager at a salary of £350, 
aud that a traffic superintendent be appointed at a salary of £130 
a year. On Friday, sitting in Committee, the T.C. adopted both 
recommendations. 

The Grimsby T.O. has increased the salary of Mr. SHannon from 
£150 to £175 per annum, and that of Mr. Horton from £120 to 
£150. : : y 

The Islington B.C. has appointed Mr. T. Mancasy, senior mains 
engineer, to superintend the mains work on probation for six months, 
at a salary of £180 per annum. aie 

Mr. Grirr Evans, engineer-in-charge at the Leeds Electricity 
Works, has left to take up a post of tub-station superintendent 
under the Metropolitan Electric Railway Co., London, On his 
departure, Mr. Evans was presented by the staff with a handsome 
oD. A. Mason has been appointed to the position of electrical 
superintendent of the Croydon Electricity Works. 

Last Saturday week Mr. Herpert Pattinson celebrated the 
completion of his term of apprenticeship under the St. Helena Cor- 
poration electric light and power department by giving a social 
evening and supper to his frierds and the engineers, foremen, anl 
workpeople of the works. In the absence of Mr. Hollingsworth, 
the chief of the department, the chair was taken by Mr. Mayne, 
works superintendent. , . 

The Hanley T.C. has granted an honorarium of 20 guineas to Mr. 
W. Apams in respect of extra work whilst in charge of the Elec- 
tricity Works pending the appointment of Mr, Yzaman, electrical 

ineer. 
or. E. F. Cox has resigned his position as chief assistant at the 
Hamilton Electricity Works, and has taken up his duties at Wishaw, 


Tramway Officials, On Thursday last week the staff 
and employés of the Sheerness and District Electric Power and 
Traction Co. presented Mr. P. A. Yapp, the retiring manager, with 
a gold-mounted umbrella and a silver cigarette case. The presenta- 
tion was made by Mr. W. Hughes, the chief inspector and senior 
member of the staff. Mr. Yapp has left to take up the post of 
manager of the Warwick and Leamingtcn Electrical Co, Ltd. 

The Perth T.C. has appointed Mr. Joun Lampezsr, electrical engi- 
neer, a8 manager of the electric tramways. 


General.—Mr. H. B. Price, lately chief assistant elec- 
trical engineer to the Southend-on-Sea Corporation, bas joined the 
staff of the Brush Co., and will shortly open a branch office for 
them in Ireland. 

On 16th inst., at St. George’s Church, Hanover Square, Mr. 
Marconi was married to the Hon. Beatrice O'Brien, daughter of 
the late Lord Inchiquin and of Ellen Lady Inchiquin. The bride- 
groom was attended by his brother, Mr. Alphonse Marconi, as best 
man. Among those present were:—Lord and Lady Kelvin, Sir 
Charles and Lady Evan-Smitb, and Mr. and Mrs. Henniker Heaton. 
Later Mr. and the Hon. Mrs. Marconi left for Dromoland, Lord 
Inchiquin’s place in Ireland. On the 25th inst. they sail for America, 

Mr. W. AnTrHus KER announces that he has made arrangements 
to devote, at an early date, the whole of his time to his practice as 
a consulting engineer (electrical and mechanical), at Edinburgh 
Life Buildings, 122—128, St. Vincent Street, Glasgow. Mr. Ker 
has, for the last few years, been general manager for Messrs. 
Paterson, Cooper & Co., Ltd., and he has had 25 years’ experience 
in mechanical and electrical engineering with such firms as the 
Fairfield Shipbuilding and Engineering Oo., Ltd., Easton, Anderson 
and Goolden, and W. H. Allen & Oo. Owing to the re-building of 
the above premises, Mr. Ker’s address, until May 28th, will be 
Patella Works, Paisley. ; 

Mr. H. M. Satmony is about to leave for Egypt on a business 
tour, which will occupy several months, and all communications 
from the trade will be sent on to him if addressed to 70, Canfield 
Gardens, Finchley Road, N.W. 

Obituary.—Mr. LawRENCcE MANSERGH, late manager of 
the Keighley Tramways, died suddenly on Saturday at the age of 
69 years. 

On 18th inst. the death occurred, at Bristol, of Mr. AurrEp C. 
PENNELL, telegraph superintendent, who entered the service of the 
old Electric and International Co, in 1863. 


— 
NEW COMPANIES REGISTERED. 





Electric Safety Appliances Co., Lid. (83,864).—This com- 
pany was registered 8 Meh 9th, with a capital of £2,000in £1 shares (800 
founders’), to adopt an agreement with J. W. Manley, to acquire the benefit of 
a certain invention relating to apparatus for use on electric circuits, to turn to 
same to account and to manufacture and deal in electrical appliances, &c. The 
first subscribers (each with one share) are:—J. M. Manley, Eldon Street House, 
Eldon Street, E.C.; H. Gordon, 82, Brownlow Road, Harringay, gentleman; W. 
Lake, 48, Warham Road, Harringay, gentleman ; W. Field, Cravencot, Victoria 
Road, New Barnet, clerk ; A. Wood, 4, Cavendish Gardens, Ilford, manager ; 
E. Wallis, 242, Blackstock Road, Highbury, N., clerk; and F. W. Griffith, 19, 
Elgin Avenue, W., clerk. No initial public issue. The number of directors is 
not to be less than two nor more than four; the first are J. W. Manley and E, F, 


Daye, Registered office, Eldon Street House, Eldon Street, E.C, 


‘ 






National Carbide Co., Ltd. (83,881)—This company was 
registered on March Ist, with a capital of £50,000 in £1 shares (5,000 preference, 
85,000 ordinary and 10,000 as may be decided), to adopt an agreement with the 
Mann George Depts, Ltd., to undertake the industrial, experimental and com- 
mercial exploitation of any, or any of the chemical.and electro-chemical pro- 
cesses now known, or hereafter to become known, and the manufacture, 
Ee and sale of all products and —— relating thereto, and particu- 
arly the manufacture, purchase and sale of carbide of calcium and kindred 
products and the primary materials therefor (especially oxide of calcium), to 
manufacture and deal in electro-chemical products and apparatus and electrical 
or mechanical plant, to carry on business as electricians and engineers, &c. 
The first subscribers (each with one share) are:—H. L. Pugh, 23, Lime Street, 
E.C., coal merchant; C. Bingham, 11, Queen Victoria Street, E.C., calcium 
carbide merchant; C. L. Pettit, 28, Lime Street, E.C., secretary; C. J. Burr, 
The Laurels, 32, Hornsey Rise, N., gentleman ; C, 8, Crow, 24, Harpenden Road, 
West Norwood, clerk; G. P. Cawston, 16, Forest Drive West, Leytonstone, 
accountant; and A. J. Stringer, 1, Byrne Road, Balham, S.W., clerk. No initial 
public issue. The number of directors is not to be less than two nor more than 
seven; the subscribers are to appoint the first; qualification, £100; remunera- 
tion as fixed by the company. The company may at any time enter into an 
eement with the Cordoba Light and Power Co. (incorporated under the laws 

of the State of Maine, U.S,A.), and may thereby confer on that company the 
right to appoint one director, Registered office, 11, Queen Victoria Street, E.C, 


Folkestone District Electric Light and Power Co., Ltd, 
(88,839).—This company was registered on March 8th, with a capital of £50,000 
in £1 shares (25,000 6 per cent. cumulative preference) to acquire the businessof 
a supplier of electricity carried on by C. P. D. Payer, at Folkestone, with all or 
any of the assets and liabilities of the said vendor in connection therewith, and 
to carry on the business of generators, accumulators, purchasers and suppliers 
of electricity for light, heat, and power or otherwise, electricians, mechanical 
and electrical engineers, &c. The first subscribers (each with one share) are:— 
C. P. D. Payer, 26, Rendezvous Street, Folkestone, auctioneer; J. H. Waite, 
51, Tontine Street, Folkestone, confectioner; J. Filmer, 4, Guildhall Street, 
Folkestone, licenced victualler; D. Flessati, 28, Rendezvous Street, Folke- 
stone, restaurant keeper; L. A. Brett, 22, Rendezvous Street, Folkestone, out- 
fitter; E. G. Mann, 6, Dover Road, Folkestone, furniture dealer; and R. J. 
Stokes, 47, Bouverie Road West, Folkestone, fruiterer. Minimum cash sub- 
scription, half the shares offered to the public. The number of directorsis not 
to be less than three nor more than seven; the subscribers are to appoint the 
first ; qualification, £200; remuneration of chairman, £100 per annum ; of other 
directors, £50 each per annum, 


Kuettner, MacDonnell & Cookson, Ltd. (83,946).—This com- 
pany was registered on March 18th, with a capital of £10,000 in £1 shares, to 
carry on the business of railway and tramway constructors, owners and workers, 
lift and motor manufacturers, electricians, electrical, mechanical, sanitary, 
mining, civil, consulting, advising, constructional, architectural, designing and 
general engineers, draughtsmen, machinists, fitters, founders, millwrights, 
smiths, wire drawers, metallurgists, rubber manufacturers, &c., and to adopt an 
agreement with B. Kuettner, 8. G. MacDonel, and B. Cookson. The first sub- 
scribers (each with one share) are :—B. Kuettner,8, Adam Street, Adelphi, W.C., 
engineer; S. G. MacDonel, 8, Adam Street, Adelphi, W.C., contractor; B. 
Cookson, 8,Adam Street, Adelphi, W.C., mining engineer; A. F. Clarkson, 9, 
Ironmonger Lane, Cheapside, E.C., solicitor; H. Clarkson, 9, Ironmonger Lane, 
Cheapside, E.C., solicitor; Miss H. M. Bidwell, Alexandra Villa, London Street, 
Chertsey ; and S. C. Cain, 61, Stuart Street, Luton, clerk. Minimum cash sub- 
scription, seven shares, The number of directors is. not to be more than five; 
the first are B, Kuettner, 8. G. MacDonel,and B. Cookson. Remuneration 
not Yless than £150 per annum. Registered offices, 8, Adam Street, 
Adelphi, W.C. 


Hexham and District Electric Supply Co., Ltd. (83.869'.— 
This company was registered on March 10th, with a capital of £30,000 in £5 
shares, to supply electricity for light, heat, power, traction and other purposes 
in the Urban District of Hexham, and the parishes of Acomb, Sandhoe, 
Hexham, West Quarter and Warden, all in Northumberland, to acquire a 
transfer of the rights and powers granted to E. P. Harvey, of Richmond, 
Surrey, by the Hexham Electric Lighting Order, 1904, to adopt an agreement 
with the said E, P. Harvey, &c. The first subscribers (each with one ‘share) 
are :—J. E. Tully, West Quarter, Hexham, shipowner; J. O. Scott, Oaklands, 
Riding Mill, shipowner; J. Gibson, Burn Brae, Hexham, solicitor; W. Hall, 9, 
Priors Terrace, Tynemouth, electrical engineer; C, W. Todd, Prudential Build- 
ings, Newcastle-on-Tyne, stockbroker; J. H. Barker, 2, Collingwood Street, 
Newcastle-on-Tyne, engineer; and A. Gregory, Prudential Buildings, New- 
castle-on-Tyne, stockbroker. Minimum cash subscription, 1,000 shares, The 
number of directors is not to be less than three nor more than five; the first 
are J. E. Tully, J. O. Scott, J. Gibson and W. Hall; qualification, £250 
remuneration (except managing director) as fixed by the company. Registered 
office, Bank Chambers, Hexham. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kent Electric Power Syndicate, Ltd. (72,742).—A mortgage 
or charge dated February 14th, 1905, to secure £4,275, has been registered. Pro- 
perty charged: Debenture stock of the Kent Electric Power Co. to the nomina 
amount of £5,700, and instalments due in respect of sale thereof and the com- 
pany’s undertaking and property, present and future, including uncalled 
capital. Holders: Hon. Jobn B. Lubbock and G. C, Curtis, both of 15, Lom, 
bard Street, E.C, 


Kroeger Light Cure and Electric Therapeutic Institutes, 
Ltd. (79,345).—Particulars of £1,000 debentures, created’ by resolutions of 
February 18th, 1905, charged on the company’s undertaking and property, pre- 
sent and future, including uncalled capital, have been filed pursuant to Sec, 14 
(4) of the Companies’ Act, 1900. No trustees. 


Gardner Electric Drill and Hammer Co., Ltd. (66,796).— - 
This company’s annual return was filed on December 30th, when the entire 
capital of £40,000 in £1 shares had been taken up. £1 per share had been called 
up on 2,000 shares, resulting in the receipt of £2,000. 88,000 shares are considered 
as fully paid. No mortgages or charges. 


Perth Electric Lighting Co., Lid. (55,898).—This company’s 
annual return, made up to February 3rd, has been filed. The capital is £1,000 
in £1 shares, of which 7 have been taken up. No calls have been made. No 
mortgages or charges, 


Gloucestershire Electric Power Syndicate, Ltd. (73,184).— 
Issue, on February 22nd, of £850 debentures, part of series created same date 
to secure £1,500, charged on the company’s undertaking and property, present 
and future, a uncalled capital. Holders: H. C. Smith, 222, Ditchling 
Road, Brighton; N. P. W. Brady, 7, St. Helens Place, E.C.; D. MacKinnon, 23, 
Great Winchester Street, E.C.; Sir James Mackay, G.C.M.G., K.C.LE., 9, 
Throgmorton Avenue, E.C.; Sir George 8. Mackenzie, K.C.M.H., C.B., and 8, 
Hall, 25, Great Winchester Street, E.C.; Sir William H. Marling, Bart., and 
W.J. P. Marling, Stanley Park, Stroud, Glos. ; G, L. Addenbrooke, 58, Victoria 
Street, 8.W.; F. Winterbotham, 6, Roworoft, Stroud; P. Still, 15, Cadogan 
Gardens, 8.W.; and C, Bathurst, jun., 3, Stone Buildings, Lincoln’s Inn, W.C. 
No trustees, 
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Adams-Randall Telephone Patents Co., Ltd. (61,457).—This 
company’s annual return was filed on February 6th, when 50,000 ordinary and 
7,251 preference shares had been taken up out of a nominal capital of £60,000 
in 50,000 ordinary and 10,000 preference shares of £1 each. £1 per share has 
been called up on 7,251 preference and 7 = yen’ shares, resulting in the receipt 
of £7,258. 49,998 ordinary shares are considered as fully paid. Mortgages and 
charges: £10,000. 


St. Austell and District Electric Lighting and Power Co., 
Ltd. (66,882).—Issue, on February 15th, of £500 debentures, part of series created 
June Ist, 1904, to secure £2,000, charged on the company’s undertaking and pro- 
perty, present and future, including uncalledcapital. No trustees. No previous 
issue of same series. - 


Universal Telephone and Electrical Co., Ltd. (68,317).— 
This company’s annual retuzn was filed on February 22nd, when 400 ordinary 
and 400 founders’ shares had been taken up out of a nominalcspital of £10,400 
in 2,000 ordinary shares of £5 each and 400 founders’ shares of £1 each. £2 10s. 
per share has been called up on 400 ordinary shares, resulting in the receipt of 
a £400 is considered as paid on 400 founders’ shares. No mortgages or 
charges. 


Morley Electrical Engineering Co., Ltd. (52,358).—This 
company’s annual return was filed on February 24th, when 1,524 shares had been 
taken up out of a nominal capital of £5,000 in 5,000 shares of leach. #£504 has 
bps received, and £1,020 is considered as paid. Mortgages and charges: 

1,000. 


Langdon-Davies Motor Co., Lid., Southwark (83,306).— £5,000 
debentures, created February 8th and dated February 20th, 1905, charged on the 
company’s undertaking and property, present and future, including uncalled 
capital, have been registered. No trustees. (These debentures are issued in 
exchange for debentures for a like amount issued by the vendor company.) 


Bastian Meter Co., Lid. (53,304) —Re-issue, on February 24th, 
of £100 debentures, part of series created by resolutions of April 22nd, May 
28rd and June 10th, 1901, to secure £6,000, charged on certain land and premises 
kcown as Bartholomew Villas, Kentish Town, and the company’s other assets, 
present and future, including uncalled capital. Trustees: H. A. Saunders, 
Chesterfield, and D. J. Cowles, Manor House, Felixstowe. Previously issued 
of same series: £5,450. 


Kent Electric Power Syndicate, Ltd. (72,742).—A memo- 
randum of satisfaction in full of a charge dated April 9th, 1904, securing £1,000, 
has been filed. 








ELECTRICITY SUPPLY ACCOUNTS. 


THe annual return of the L.C.C., dealing 
L.C.C. with the accounts of the electricity supply 
Statistics. uidertakings established in the County of 
London, for the year ending December 31st, 

1903, and March 31st, 1904, respectively, has just been issued. 

The pamphlet contains a large amount of really valuable informa- 
tion, as to which want of space prevents us from publishing more 
than a brief extract. 

At the date of the return, 16 local authorities and 13 companies 
possessed statutory powers cf supply. Of the above, one local 
authority (Bethnal Green) ‘had a scheme in progress; a second 
(Marylebone) has entered into a working agreement with a com- 
pany, pending the completion of its own generating plant; and a 
third (Stoke Newington) takes asupply in bulk from a neighbouring 
borough. 

Daring the year, the Crystalj,Palace District Electric Supply Co. 
was acquired by a neighbouring company, and the North-West 
London Electric Supply Co. (which operated without statutory 
powers) has, since the report was issued, been absorbed by the 


Altogether the local authorities, with a total capacity of 
$2,369 zw. of plant, supplied some 28 million units, with an 
average load factor of 16°73. The companies, with 107,386 xw. 
installed, sold some 86 million unite,- their average load factor 
being 13°78. 

The equivalent number of 8-c.P. lamps connected in the case of 
the local authorities and companies were 1,211,583 and. 4,553,965 
respectively ; public arc and incandescent lamps were 3,491 and 
2,744, and 1,780 and 197 respectively. 

The returns for motors connected, are unfortunately incomplete. 

The respective percentage of gross profit to net capital expendi- 
ture (averaged) was in the case of the local authorities 6°53, and 
companies, 7'22. In the same order, interest and dividends paid 
and accrued, amounted to 3°30 per cent. and 5:97 per cent.. leaving 
surpluses of £90,850 and £176,009 respectively. 

From these sums (1) the local authorities contributed £50,028 
(1°78 per cent.) to redemption of loans, £14,067 (‘50 per cent.) to 
renewals, £32,392 to reserve, and in the case of two authorities, 
met deficits by drawing from the rates to the extent of £7,242 ; (2) 
the companies provided £162,473 principally for renewals (or 1:50 
per cent.), and £4,000 to reserve. 

The total capital expenditure of the local authorities and com- 
panies was £3,115,612,, and £12.596,363 respectively; the net 
capital expenditure being £2,917,356 and £11,4C0,927 respectively. 





Wz have previously dealt at some length 

The with the financial returns of these London com- 

London panies for the year ending December 31st last, 

Supply in our “City Notes.” The leading data there 

Companies. given are tabulated below, together with the 
average costs. 

During the year the City of London and Charing Cross 
Co.s have greatly increased their outputs; in the case of 
the latter, the Oity section bids fair to outstrip its sister 
(West End) undertaking, and both it and the City of London (o. 
stand well in regard to working coats. 

The Metropolitan Co., with a largely reduced capital, continues 
to supply the Marylebone area, under an agreement which terminates 
when the Borough Council is in a position to meet its own require- 
ments. The company’s Sardinia Street generating station has been 
replaced during the year by a large sub-station at Fisher Street— 
the generating costs show a eubstantial drop of over £12,000 in 
total during the year, although the revenue is up, some £25,000. 

The London Electric Supply Co. has achieved noteworthy results 
in economical costs, this being due to increased output (some 
6,400,000 units) largely contributed to by the traction supply 
taken by the L.C.C. tramways, and by improvements in plant. 

The St. James' and Westminster Co.’s also report favourably on 
the year’s working. These companies jointly run the Central Elecc- 
tric Supply Co., from which they have drawn bulk supplies during 
the year to the extent of some 6,000,000 units. The results obtained 
by the several companies are as follows :— 


























| St. James’ and City of London Charing Cross (West-End and Westminster Metropolitan London 
= es | Pall Mall Elec- | Electric Lighting City) Electricity Supply Co. Electric Supply | Electric Supply | Electric Supply 
tric Light Co. Co, West-End. City. Corporation. Co. Corporation. 
Total capital expended | £438,326 £2,093,065 £981,088 £1,186,631 £1,015,480 £1,539,582 £1,022,770 
Total number of units sold | 7,660,587 17,624,110 8,604,149 7,351,737 14,513,764 15,232,839 10,531,785 
Equiv. 8-c.P. lamps connected 278,889 727,961 409,663 301,081 711,679 912,000 238,582 
Gross revenue «- | £120,809 £255,087 £125,553 £80,868 £248,131 £306,540 £118,395 
Per unit oes es vee | 3'79d. 348d. 3’5d. 2 64d. 411d. 4 83d. 2°70d. 
Gross expenditure ... | £80,400 £112,719 £74,586 £47,594 £157,470 £149,703 £53,062 
Per unit oon soe ves 2°52d. 1°53d. 2°08d. 1°56d. 260d. 2°36d. 121d. 
Gross profit ... £40,409 £142,368 £50,967 £33,274 £90,661 £156,837 £65,333 








local authority in whose area it was situated. Yet another company 
supplies energy under a concession, to the Corporation Markets at 
West Smithfield. 

Certain portions of Westminster, Chelsea, Holborn and Woolwich 
form the only areas in the county for which no statutory powers of 
supply have been granted. 

An interesting table shows the extent to which competition has 
been authorised. by Parliamens in the various areas, and a further 
one shows that the local authorities obtained a lower price per unit 
for private supply than the companies, but a higher price for public 
lighting ; although for the latter the companies only supplied 4 per 
cent. of their output, compared with 25 per cent, in the case of the 
local authorities. 

As in the previous return, six local authorities were operating 
refuse destructors in conjunction with their generating stations, 





CITY NOTES. 


Tue Financial Times of the 21st inst., states 

British that the recent rise in the value of British 
Westinghouse Westinghouse shares is due to an agreement 
Electric and having been arrived at for the amalgamation of 
Manufacturing the company with the Armstrong-Whitworth 
Company. Co. Contradictions of the rumour have since 
been published, and, so far as we ourselves have 

been able to make inquiries, we find the present statement of 4 
Westinghouse-Armetrong- Whitworth amalgamation to be devoid of 
all foundation. It is noteworthy, however, that this is not the first 
amalgamation rumour that haa recently obtained currency regard- 
ing the British Westinghouse Co. 
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Hove Electric Lighting Co. 


Tre annual meeting was held on Thursday of last week, Colonel 
_ J. Filgate, R.E., presiding. 
‘ In i the adoption of the report, the Caarmman said that, 
although the progress of the business during the past year had not 
been so large as in recent years, considering the dull season at Hove 
and Brighton, he did not think they had any reason to be dis- 
satisfied with the result of the working of the undertaking. There 
had been @ considerable reduction in the capital expenditure, the 
total outlay during the year having amounted to £5,018 as com- 
pared with £20,610 in 1903. The new generating station was now 
well equipped, end they would be able to meet a considerable 
expansion of the business without having to face any large capital 
outlay on plant and machinery. They had added 1,163 yards to 
their mains during the, year, and the total length at the end of the 
year was 19 miles 996 yards. They were contemplating the intro- 
duction of system under which they proposed to advance the 
money needed for wiring small premises, the cost being repayable 
by instalments. The number of houses on the system at the end of 
the year was 1,236, an increase during the year of 88 houses. The 
lamps and motors connected reached the equivalent of 82,968 8-c P. 
lamps as against 77,366 at the end of 1903—an increase of 5,602, 
which was the smallest increase they had had for many years. The 
units sold to customers amounted to 820,781 against 779,985 in 1903, 
an increase of 40,796 units. The groes r.venue for the year 
amounted to £19,996 compared with £19,035 in 1903, an increase 
of £961. The revenue expenditure had increased by £368, having 
amounted to £8,188 as compared with £7,820. The net revenue 
amounted to £11,807, an increase of £593. Considering the general 
slacknegs of the season, that result could not be considered unsatis- 
factory. They recommended the shareholders to place £3,000 to 
the reserve account, which would increase that fand to £35,326, and 
to pay a final dividend for the half-year at the rate of 10 per cent., 
making, with the interim dividend, 84 per cent. for the year, and 
to carry forward the balance of £1,087. Considering the heavy 
sum they had had to expend on the new generating station and the 
past unfavourable season, he thought that the result must meet with 
the approval of the shareholders. They were now in a position to 
cope with a considerable addition to their works, which was likely to 
prove remunerative. They had not had good times of late, but 
they might expect the pendulum to swing in their favour at no die- 
tant date. The business continued to expand gradually. On the 
9th inst. their customers had increased to 1,254, and the lamps and 
motors to the equivalent of 83,953 8-c.P. lamps, ard those 
figures pointed to a satisfactory increase of business when better 
times came. . 
Col. H. Woop seconded the motion, and the report was adopted. 





Mersey Railway Co. 


Tae report for the half-year ended December, 1904, says that the 
train mileage run was 415,625 miles as compared with 401,046 
during the corresponding six months of 1903. The number of 
passengers conveyed was 4,657,876, as against 4;153,777 for the 
corresponding period of 1903, exclusive of season ticket-holders. 
The total receipts from all sources have been £41,789, as compared 
with £37,358 for the corresponding period of 1903. The working 
expenses, exclusive of the exceptional charges for pumping, 
ventilation and lifts, have been £29,029, equal to 69°17 per cent., as 
against £28,204, equal to 75°50 for the corresponding six months. 
These exceptional charges for pumping, ventilation, and hydraulic 
lifts, for the past half-year amounted to £3 854, equal to 9 22 per 
cent., a8 compared with £4,237, or at the rate of 11°34 per cent. for 
the corresponding period of 1903. Attention is directed to the fact 
that the steady increase in the passenger traffic continues. 
The meeting of the company was held yesterday (Thursday). 





Northern Counties Electricity Supply Co. 


THe annual meeting was held on the 10th inst., at Newcastle-upon- 
Tyne, Mr, John D. Milburn presiding. 

The CHaraman, in moving the adoption of the report, stated that 
the company was making satisfactory progress, and, in addition to 
the figures given in the report, mentioned that during January and 
February of the current year, 189,616 more units had been sold 
than in the co nding months of last year. It had to be 
temembered that they were not only a lighting company, but a 
power company with excellent prospects in certain directions, 
Whatever the increase in their supply of energy had been in the 
year jast closed, the directors anticipated that it would be still 
greater during the current financial year. In order to prevent over- 
lapping and undue competition, they had entered into an agreement 
with the Newcastle-upon-Tyne Electric Supply Co., for the working 
of the northern coalfields; the area south of the Blyth Urban 
District was to be worked by the Newcastle Supply Co., who had 
taken over by lease, or otherwise, the works which the Northern 
tHe Co. had already established therein, and those north of 
rh including Ashington, Bedlington, Morpeth, &c, would be 
“ t exclusively to the Northern Counties Co. Owing to the fall of 

¢ Bank rate and improving trade, the Money Market being now 
more favourable for the issue of debentures, they proposed, ouie 

© present financial year, to offer the debentures, or a portion 


them, to the sbareholders, ata fair rate of interest (say 44 per cent.), 

and there being a balance of shares of the second issue of £50,000 

not yet taken up (14,537 in number), they proposed to offer these 

forthwith to the shareholders, ia ratio to their present holdings. 
The report was adopted. 





Harrow Electric Light and Power Co. 


Tu report to December, 1904, shows a continued improvement in 
the working results and in the financial position. Customers have 
had a reduction in price, which has been no inconsiderable one, as 
shown by a comparison of the average price obtained in the two 
years—namely, 625d. in 1904 as against 7:28d. in 1903, or nearly 14 
per cent. reduction, Notwithstanding this the revenue account shows 
a surplus of £3,100 carried to net revenue account. After adding 
£388 brought forward from 1903 and paying debenture and other 
interest, and the interim dividend on preference shares, £2,601 
remains. It has been decided to transfer to depreciation account 
£944, and to recommend the payment of final preference dividend 
equal to £366, and a dividend on ordinary shares at 4 per cent, 
£1,052, leaving a balance of £239 to carry forward. 


The growth of consumption has responded to the reduction in price, the 
number of new lamps being 8,381 against 1,769 in 1903, and the number of units 
consumed having increased by 30,371 to a total of 259,833, The working ex- 
penses again show a reduction ; the works costs to 1'66d. per unit against 1°87d. 
in 1908, and 2°24d. in 1902. The total costs amount to 2°6ld. per unit in 1904, 
against 2°87d. in 1903 and 8°48d. in 1962, A considerable sum, amounting to 
£4,745 2s. 94., has been spent on capital account, for condenser and super- 
heaters (which were in use only partially towards the end of the year, so that 
the full benefit of the plant will not be felt until the ensuing year) as well as 
for additional mains, meters, &c, The directors issued fresh capital during the 
year to the extent of £1,910, which they consider sufficient for present require- 
ments, 


There are now 773 consumers, an increase of 128 on the year. 


The meeting was held at Harrow on March 3th. Mr. J. N. 
Stuart, who presided, said that the board anticipated that in conse- 
quence of the reduction in the rate there would be a diminution in 
the profits of the revenue account; that diminution amounted to 
less than they anticipated, the net revenue being only £144 less 
than the previous year. At last the directors were able to report that 
the back depreciation account had been wiped out, and the balance- 
sheet was no longer disfigured by a note in connection with this 
matter, the amount of £944 having been written off out of the profits 
of the year to the depreciation account. In the item of coal, the 
total cost for producing the larger amount of electricity was £27 
‘less than for producing the smaller quantity in the previous year. 
They might confidently hope that this year, when they had the 
advantage of the superheaters and the condenser during the greater 
part of the year, there would be a still further reduction of cost per 
unit, The directors were greatly encouraged at the success of the 
reduction in rates, and hoped that they might be able, at an early 
opportunity, to offer the consumers a sti'l further reduction. Aa 
arrangement had been made with Mr. E. Rowley Hill to continue 
as engineer and manager for a further period of three years. 

The report was adopted. 





Oldham, Ashton and Hyde Electric Tramway Co. 


Mr. Gancke presided last Friday at the annual meeting held at 
Hamilton House. In moving the adoption of the report, which was 
abstracted on p. 456 of our last issue, he said he was sorry that the 
result of the year had not been quite as good a3 they had hoped, 
but it was almost entirely due to the very severe depression which 
had prevailed in the district practical!y throughout the whole of 
the year. They had carried 126,000 passengers less, and the total 
receipts were down by £1,100 as compared to the previous year. 
There had been a reduction in working expenser, but, of course, not 
in direct proportion to the reduction in the traffic receipte, because 
it was not possible to materially reduce the service in direct 
proportion to the falling off in passengers. The gross receipts were 
only £412 les3 than in 1903, that being partly due to reduction in 
expenses, but mainly to the fact that in 1903 they had various 
exceptional circumstances which did not recur in 1904, An increase 
of £200 in the administration expen‘es was almost entirely due to 
increase in rates and insurances. It was regrettable that the rate 
for third party inturances had somewhat increased, but they were 
endeavouring to meet that difficulty by a scheme of mutual 
insurance among the various tramway companies. The insurance 
companies had charged very high rates, so that it became impossible 
to effect insurances with them, and it was hoped by this 
scheme to reduce the amount payable. Whatever they had to pay 
in future would thus be the actuai cost, and there would be no profits 
to be paid. The company had made an agreement with the Ashton 
Corporation for the supply of electricity. The original agreement 
expires in July next, and they had renewed it for fature years upon 
an improved scale which would mean economy. The company was 
almost entirely dependent upon the prospects of improved trade in 
the districts, and these were distinctly favourable. The distress 
had been ¢, and it was only in December that any real improve- 
ment set in, and it had been very fully maintained. The company 
had incurred some loss as the result of competition of other 
travelling facilities. The railways had very much improved their 
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facilities having offered reduced fares, and the tramways between 
Manchester and Ashton had now been electrified and were in a 
measure competing with the tramways of this company. Then the 
adjoining local authorities had also established tramway under- 
takings, and this fact had had an adverse bearing upon the receipts 
on certain of the company’s liner, though not to a severe extent. 
They had not yet been able to effect a satisfactory settlement of 
the agreement with Hyde and Stockport. The negotiations 
were pending, and it was hoped that some arrangement might be 
come to so as to render it unnecessary for the company to appeal to 
arbitration for a modification of the agreement. 

Mr. AtHprury Jonzs, K.C., M.P., seconded the motion, and it 
was carried unanimously. 

The retiring directors and auditors were re-elected. 





1903. 1904, 
ue. «OF c. Rovre MILEs, M. F. 0c. 
6 8B 96 Single line.. oe oe oe 6 B 96 
2 5 0-4 Double line oe oe ee 2 5 0-4 
9 1 0 9 1 0 
5,570,486 Number of passengers carried “B 5,445,291 
1°28d. Average receipts per passenger 127d. 
090d. Average expenditure per passenger O-91d. 
70°31 % Proportion of expenses to receipts 71°85 % 
46 Number of cars in stock © de 46 





Perth Electric Tramways Co. 


Tux report for the year ended December 31st, 1904, states that the 
gross receipts for the year amounted to £69,411, yielding a profit 
of £29,360, an increase of £6,389. From January 1st to March 10tb, 
1905, the gross receipts showed an increase of £1,208 compared with 
the same period of 1904. 


After paying interest on the first and second debenture issues, the sinking 
fund for first debenture stock, and the trustees’ fees, the balance standing to 
credit of profit and loss account is £14,181, which is carried to profit allocation 
account, To this sum is added the balance brought forward from last year— 
namely, £3,232—and £500 proportion of interest on guarantee deposit, making 
£17,912, from which has to be deducted £9,000 for preference dividends (paying 
all arrears to date) and £450 dividend-tax in Western Australia. The directors 
propose to add £5,000 to reserve accouut. A balance of £3,468 is to be carried 
forward. The directors consider it prudent to now provide a cash reserve of 
£5,000 in addition to the reserve of stores and material. It is also desirable to 
provide a share capital redemption fund, and now that all arrears have been 
paid on the preference shares, the directors hope to be able not only to make 
both these provisions, but also to recommend a dividend on the ordinary shares 
at the end of the present financial year. During the past year about 1 mile was 
added to the track, making a little over 19 miles, and during January, 1905, the 
balance of the mileage authorised under the original Perth concession was 
completed, making the total track now in operaiion owned by the company 
nearly 22 miles, whilst 2} miles extra are being operated under contract. To 
meet the increasing demands for traffic accommodation, it is necessary for the 
company to again. provide additional cars; five are required immediately, and 
delivery will be hastened so as to take advantage of the heavy traffic in the 
next hot season. The additions to the power plant are now rapidly approach- 


ing completion. A concession has been obtained for extending the system to, 


North Perth, which will add about 1 mile. In addition to this, the company 
has made an agreement with the Victoria Park Council for leasing a tramline 
connecting the existing system with the growing suburban district of Victoria 
Park. The directors are, from time to time, invited by suburban authorities 
to extend into the suburbs, but they have only entertained such proposals as 
are manifestly to the advantege of the company. It is, however, a qnestion 
whether this company should continue to make extensiops or form a suburban 
company for the purpose, inviting the inhabitants of the respective suburbs 
to provide part of the necessary capital. The matter is engaging the considera- 
tion of the directors, 


The meeting of the company was held yesterday (Thursday). 





Guildford Electricity Supply Co. 


Tux report to December, 1904, shows that the company continues 
to make satisfactory progress, the gross receipts for the past year being 
£4,860 as against £3,897 for the year 1903. There is a balance on 
the revenue account of £1,848, after allowing £300 for deprecia- 
tion, £200 for preliminary expenses written off, £150 for payment 
of a further instalment on the suspense account for law costs, and 
£119 in respect of depreciation on free wiring plant. After makirg 
provision for dividend on preference sharer, interest on debentures, 
&c., the net revenue account shows a balance of £439 for distribation. 
Out of this a dividend is recommended at the rate of 3 per cent. fcr 
the year on the ordinary shares, which will require £404, thus 
leaving a balance of £35 to be carried forward. 





Cork Electric Tramways and Lighting Co. 


Tux directors’ report for 1904 says that the receipts during the 
year were £45,149 and the expenses £28,124, leaving £17,025. 
After adding the balance brought forward from 1903, £705, and 
deducting interest on debentures, £4,302, £13,428 remained. £5,500 
was required for the preferred dividend; £543 was written off ; 
£1,000 was placed to reserve for depreciation and insurance; 5 per 
cent. dividend on ordinary shares amounted to £5,500, and £885 
4s. 11d. is carried to the revenue new accouxt. 

The lighting and power business continues to show progress; 252 
additional consumers have been connected up during the year, being 
more than in any prevous year. The traffic receipts also are satis- 
factory, 100,0CO0 more passengers being carried than in 1901, when 
there was no abnormal traffic such as that provided by the Exhibi- 
tion in 1902 and 1903. An action brought in respect of an accident 
to a passenger was decided against the company, £500 damages 
being awarded ; this amount, with legal charges, has been paid out 
of the insurance fund provided for such purposes. The capital 
expenditure during the year amounted to £10,347, which has been 
expended on cable extensions, connecting up additional consumers, 
and completion.of the power station extensions. During the year 
additional debentures: to the extent of £5,000 had been issued. 
The 500. ordinary shares and 500 cumulative 5 per cent. 


preference shares, offered in January last at par and £10} respec- 
tively, were all applied for, the preference issue being largely over- 
subscribed. 

The meeting of the company was held at the offices, 83, Cannon 
Street, B.C., last Friday. 


CompaRATIVE TaBLE (CoRK). 




















Traction. | Lighting and power. 
a | ak d | g 8-0.P, lamps. 
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1901 | 9°89 | 5,714,325) 100 | 955,892 | 33| 973 53,265 61,718 
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*1903 | 9.89 | 6,858,823 | 1:00 | 919,672 35 | 1,027 64,454 64,240 
1904 | 9°89 | 5,814,876 | 1:00 882,256 | 85 | 1,279 74,895 78,337 





* Cork Exhibition held, 





British Insulated and Helsby Cables, Ltd. 


Tus report for the year ended December 31st, 1904, states that the 
profit amounts to £129,817 plus the balance brought forward, £6,164, 
making a total of £135,982. From this have to be deducted :— 
Directors’ and debenture trustees’ fees, and remuneration to Works 
Committee, less directors’ fees receivable from other companies, 
£1,868 ; interest on debenture stock, £22,500; depreciation on build- 
ings, plant, machinery, &c., £21,000; transfer to special reserve 
account, £8,500; transfer to debenture stock redemption account, 
£5,000; dividend on preference shares to December 31st, 1904, 
£30,000 ; interim dividend on o-dinary shares to June 30th, 1904, 
£20,000 = £108,868, leaving available for dividend a balance of 
£27,114. The directors recommend the payment of a further divi- 
dend of 4 per cent. on the ordinary shares (£20,000), making, with 
the interim dividend already paid, a total of 8 per cent. for the 
year, carrying forward to next account a balance of £7,114. During 
the past year the volume of trade has been large, but competition 
still continues very keen. Under these circamstances, the directors 
consider the result of the year’s working satisfactory. A further 
sum of £8,500 has been added to the special reserve account. The 
additions to net plant and machinery, &c., during the year at the 
Prescot, Helaby and Liverpool Works, have been necessitated in 
order to facilitate the company’s business and widen the scope of 
its operations. 





Brompton and Kensington Electricity Supply Co. 


Tne annual meeting was held on Tuesday of last week at Winchester 
House, Mr. H. Ramie Beeton presiding. 

The CuHatRMan, in proposing the adoption of the report, said that 
the works cost and the selling price for the past year were both the 
lowest in the company’s history, whilst the load factor was more 
favourable than ever before. Unhappily rates and taxes continued 
to advance, and represented at present about 10 per cent. of the 
earnings and 15 per cent. of the divisible profits. It was satis- 
factory to note that their power load, though small, had doubled in 
the 12 months. For the first time in their history the net profits 
had ceased to show an increase, and showed a slight decrease, which 
was due to their having reduced their price, by which consumers 
had benefited to the extent of upwards of £4,000. The average 
price charged by the company during the past year had been 4°49d. 
per unit, as compared with 4°96d. per unit for the previous year, 
and that difference of nearly 4d. on the units sold represented 4 
loss of about £5,000 of gross income, which the saving in the cost 
production had reduced to about £4,000 of net income. The board 
had already made a further reduc'ion in ‘price on certain classes of 
lighting, commencing on January 1st last, and it was their intention 
to extend this reduction in future, believing, as they did, that the 
interests of the shareholders would be best served by supplying 
electric light, heat and power at the lowest price possible under the 
burdens imposed upon them by Parliament, and having regard to 
the nature of the demand in their area at the present time. In this 
connection he would like to make a few observations in regard to 
the position of the Metropolitan Supply companies in general, and 
of this company in particular, and of the duties of Parliament at 
the present stage of the electric lighting industry in London. 
When this company commenced operations, now 15 years 429, 
the conditions which prevailed were, of course, very different from 
those existing to-day, and Parliament in its wisdom then decided that 
powers should be accorded only under a limited tenure, for the 
supply of a limited area, without discrimination among consumers 
in such area, and it further decreed that a company should not be af 
liberty to associate itself, either financially or physically, with any 
other company in another area. The effect of the limited tenure 
was that the companies ran considerable risk of being compelled to 
sell their undertakings at some price less than the amount of their 
capital expenditure, and that they were therefore subject not only 
to the ordinary working expenses of carrying on their undertakings 
under stringent conditions, but to the annual cost involved in 
making provision for the replacement of a large proportion of their 
capital at the expiration of their concession; whilst the effect of 
being tied down to a limited area and being forbidden to extend 
such area by association was to prevent the companies from assisting 
each other, and to compel each company to provide and keep 12 
operation more plant and machinery than would be. necessary if 
mutual assistance in times of exceptional pressure were available. 
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In these circumstances, ‘those companies which, like themselves, 
undertook, with the comparatively primitive appliances then avail- 
able, the responsibility of a public supply, soon discovered that it 
was not for some time to be a profitable enterprise. Moreover, it 
must be remembered that if electrical energy was to be produced 
cheaply, it could not be stored, and that a producer of electrical 
energy was obliged in consequence to install sufficient plant to 
produce the maximum amount of energy which he might be called 
upon to supply at any time, and always, of course, with the necessary 
reserve. The cost of production of electrical energy, therefore, 
depended upon the number of hours in the day during which the 
plant was occapied, or, in other words, it depended upon the pro- 
portion of the actual to the, possible use of the plant installed, which 
was technically known as the “load factor.” For instance, the supply 
of energy to one lamp for 10 hours was the same as the supply of 
energy to 10 lamps for one hour, and at the same rate the electric 
lighting bill would be the same in both cases, but the amount of 
plant installed in the latter case would be 10 times greater than 
in the former. . It was, therefore, much more profitable to 
supply electric light to a man who occupied one room than it 
was to a man who occupied a large house, and that perhaps for 
only a limited number of months in the year, and it was much more 
profitable to supply light to a tube railway than it was to any one 
aboveground. It followed, in short, that the load factor of different 
areas and the load factor of different consumers in the same area 
varied considerably, and that it was not reasonable to suppose that the 
price of electrical energy should be everywhere the same, or that 
companies labouring under the existing disabilities which Parlia- 
ment had impored, could produce electrical energy as cheaply as 
companies which might be constituted in the future exempt from 
such disabilities. Parliament, in short, had seen fit to make electric 
light and power dearer to the public by limiting the tenure and 
limiting the area of the supply companies in the interest of the 
local authorities. That being so, what were they to say to the 
demand of the company, which was asking Parliament for perpetual 
powers to supply the whole of the metropolis, and in so doing to 
pick and choose its customers so as to secure the more profitable and 
refuse the less profitable? He ventured to say that that company, 
as well as the other metropolitan companies, were in a position to 
supply all the electrical energy that was likely to be wanted in the 
districts they were called upon to serve, that they were relying 
upon being allowed to mect the more profitable demand for power 
which was now springing up, in order to reduce the price for light, 
and that they were supplying electrical energy as cheaply as was 
consistent with the past and present obligations which Parliament 
had seen fit to impose upon them; and he ventured further to say, 
in face of the Lords’ Committee, which had commenced its labours 
that day, that if those disabilities were to be removed in the public 
interest, they should be removed in favour of the companies who 
had borne the heat and burden of the day, and not in favour of 
newcomers who were seeking to reap where others had sown. 

Mr. W. R, Davizs seconded the motion, and the report was 
adopted. 





County of London Electric Supply Co. 


Tux meeting of the shareholders of this company was held on 
Thursday of last week at Winchester House, Mr. J. B. Braithwaite, 
jun., presiding. 

In proposing the adoption of the report, the Cuarrman said the 
only changes in the balance-sheet on the debit side were occasioned 
by the issue of the balance of their second debenture stock of 
£150,000. On the other side they had expended on capital account 
during the year about £83,000. That was £50,000 lees than last 
year, and was so far satisfactory, inasmuch as it showed that they 
were beginning to overtake the heavy capital expenditure which 
they had had to make in previous years on their very large southern 
areas, The bulk of the expenditure had been on mains, trans- 
formers and metere. The large expenditure on mains was rendered 
necessary owing to the rapid building developments which were 
taking place in some of their areas south of the Thames, and in 
order to secure business they had to put in their mains while the 
roads were being made and the houses being built, in order that 
the latter could be wired before they wereoccupied. With regard to 
other mains extensions, they did not make any fresh extensions 
unless they had orders in hand which would give them a 
gross return of 20 per cent. on the proposed capital outlay. The 
reserve for depreciation, repairs and renewals now stood at £47,340, 
which was a considerable advance upon the amount at which it 
stood in the previous balance-sheet. He. would like to point out 
that, with an increasing business like theirs and a growing station, 
the time came when they had to get rid of the small units of generat- 
ing plant which were installed in the early days of the company, 
and replace them with larger units. In connection with that, it might 
be thought advisable to write some amounts off the plant, and it 
would come out of that account. He should say that probably it 
might be necessary to write off from £4,000 to £5,000 on that 
account later on. With regard to the revenue, the tale they bad to 
tell was a very satisfactory one. The revenue from the sale of 
energy had amounted to £126,232, against £109,017 last year, or 
an Increase of 15°8 per cent. The gross revenue from all sources 
was £135,790, against £119,748, an increase of 13°4 percent. On 
the other hand, the station expenses showed a further substantial 
reduction. The increase in the revenue was the result of their 
having sold nearly 14 million more units last year, an increase 
of about 25 per ¢ent.. Having sold 25 per cent. more units, the 
revenue having only increased by 157 per cent. was due to the fact” 
that they had availed themselves of the opportunity which the 
larger'output and the decreased cost of production had given them, 


of making reductions in the price to their customers. That they 
considered to be a wise policy, and one which they would continue, 
Although they had sold those additional units during the year. 
they would be glad to know that through the exertions of their 
engineering staff, the cost so far from having gone up, had actually 
decreased to the extent of £340 That would show them the 
measure of success the staff were meeting with, in bringing down 
the cost of production. The efficiency of distribution had remained 
the’ same as last year, and they had been able to meter 71 per cent. of 
the units generated. The total price received per unit last year was 
408d., as against 439d. The increase of profit from their London 
stations was the largest they had ever had in the history of the 
company—it being £193,000, or £7,690 more than the increase last 
that of the previous 12 months. That was 


year over 
very important in view of the fact that their London 
stations formed the backbone of their undertaking. They had 
also achieved another record in the matter of lamps 


last year; the additions having amounted to a little over the 
equivalent of 118,000 8-c.P, lamps. That was the largest increase 
they had ever had, and they were still going forward. A considerable 
amount of the increase was for power. They had now 7,459 u.P., of 
which 1,956 were added last year, Those figures were the more 
satisfactory in view of the keen competition which they had to 
meet in certain portions of their area. The outlook for the present 
year was, he thought, a good one. Up to the present time they 
had received applications for the equivalent of about 17,000 8-o.P; 
additional lamps, including power, and the reduction in working 
cost had been maintained at the lowest point hitherto touched. 
They had secured their coal contracts up to the middle of 1906, so 
that they had protected themselves against any sudden rise which 
might take place. They were holding an electrical exhibition 
in Holborn next week, where they would try to show in a practical 
form the advantages of electricity. In spite of the record which 
they made last year, they were by no means resting upon their oars, 
but were doing everything they could to increase the business and 
thicken up the mains. The net result of the year was that they 
were able to double their appropriation to the depreciation fund by 
placing £20,000 to it, as against £10,000 last year. They also pro- 
posed to pay £2,000 in increased dividend, and if their prosperity 
continued to increase, he hoped that for the current year they 
would be able to pay 5 per cent. dividend, and to still further 
increase the amount to the depreciation fund, until they were able 
to set aside £30,000 or £35,000 for that purpose. The outlook for 


~ the current year was quite satisfactory, for while their working 


expenses were still on the down grade, their sales were still on the 
up grade, and the applications from new customers were coming in 
in a satisfactory manner. They were, however, faced with a certain 
amount of trouble and anxiety, owing to the attempt that was 
being made to invade the whole of London by the great 
5 million power company, as it was called. The latter proposed 
to take the pick of the load and leave the other companies 
with the non-paying load. They did not think that was an equitable 
proposition, and they had great hopes that Parliament would not 
grant such a coo) demand, but would say that if there was this 
great demand for power springing up, the existing companies should 
be given the first chance to supply it. They had joined with the 
other electric lighting companies in opposing that Bill, and they 
were themselves promoting a Bill which would give them the 
powers that they needed to supply power within their own area 
and other adjoining areas, and they were also asking for power to 
inter-connect their stations north and south of the Thames, which 
would be most useful tothem. They were also promoting a pro- 
visional order for Croydon, which had the support of the District 
Council there, and which was now before the Board of Trade. 

Mr. Freperick W. Reynowps seconded the motion, and the 
report was adopted. 





Direct Spanish Telegraph Co. 


Tue MarQuess OF TwEmDDALE presided at the meeting of this 
company held at Electra House on Tuesday, and in moving the 
adoption of the report, he said that the traffic receipts showed a 
decrease of £266, as compared with 1903. This was owing to the 
reduction of the rate to Spain from 34d. to 3d., which came into 
operation on July 1st, 1904. The decrease would have been heavier 
but for the fact that the first six months of 1904, showed an increase 
in receipts, as compared with 1903, of £1,300. To put them on the 
same revenue-earning basis as before the reduction took place, they 
required to deal with a large increase in traffic, but, unfortunately, 
that had not deen experienced. The ordinary working expenses 
showed an increase of £365. Owing to the constant interruptions of 
the Marseilles—Barcelona cable which. had occurred during recent 
yeare, the directors decided to put the cable into a thorough state of 
efficiency. This had been successfully accomplished, though at 
gonsiderable expense, which would cccur in the current year’s 
accounts. The repairs on this cable had cost on an average over 
£5,000 per annum for the last four years, while, of course, the loss 
of traffic had been considerable. The Bilbao cable was also inter- 
rupted, but happily for only 74 days, and was repaired by one of 
the Eastern Telegraph Co.’s ships, which happened to be available. 
The landing licence for this country had been renewed on terms 
which were considered satisfactory. The company’s operations had 
enabled them to recommend the usual dividend of 10 per cent. on the 

preference, and 4 per cent. on the ordinary shares, leaving the reserve 

fund at £47,000. The cables were in excellent order, and as trade 

was improving, and they might expect freedom from costly repairs, 

and perhaps a real reduction in income-tax, they were entitled to 

look with confidence to the future. 

Sir J. Denison Panpee seconded the motion, and it was carried, 
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South Wales Electrical Power Distribution Co.— 
The report for the 12 months ended December 31st, 1904, to be sub- 
mitted at the meeting at Cardiff on 1st prox., states that during 
the past 12 months the eonstruction of the initial works of the 
company’s “ undertaking’ has been proceeded with. The four 
stations— Bridgend, Cwmbran, Neath and Pontypridd—are supply- 
ing current. Arrangements have been made for the supply of energy 
to a large number of collieries and works, the aggregate horse-power 
amounting at present to upwards of 10,000 u.P., and this demand is 
continuously increasing. Extensions of the. Pontypridd and 
Cwmbran stations are in hand, these stations already needing in- 
creased plant. Mr. Henry Riiffer has consented to take a seat on 
the board. A Bill is being promoted in the present session of Par- 


liament to authorise the acquisition by this company of the powers © 


of the Carmarthenehire Electric Power Co. and for cther purposer. 
The balance-sheet shows cash at bankers and in hard £76,057. 


Rosario Electric Co.—The directors have declared an 
interim dividend of 3 per cent. for the half-year ended December 
Sist, 1904, on the 6 per cent. cum. pref. shares of the original 
issue. 


Swansea Improvements and Tramways Co.—The 
report for the half-year ended December 31st, 1904, states that the 
gross,receipts of the tramway undertaking have amounted to 
£15,361, a decreare of £124, and expenser, including debenture and 
other interest, to £10,598, an increase of £476. The profit on the 
half-year’s working is £4,763, which, added to £2,773 brought for- 
ward, makes a total of £7,536. The directors recommend that 

. £1,000 be placed to recerve fur d and applied in reduction of balance 
of advances due to the B.E.T. Co., and after paying a dividend on 
the ordinary shares at the rate of 24-per cent. for the year, there 
remains to be carried forward £1,287. 


Bell’s Asbestos Co.—The report for 1904 states that 
the net profit is £14,212, to which is added £3,092 brought for- 
ward. The directors recommend the payment of a dividend at the 
rate of 6 percent. per annum, to place to reserve fund £7,101, and 
to carry forward £3,002. The increased demand for the goods 
manufactured by the ccmyany has resulted in larger profits, 


Prospectus.— Messrs. Baring Bros. & Co. have this week 
been inviting applications for $20,000,000 of 4 per cent, 
collateral trust bonds of $1,000 each of the American Telephone and 
Telegraph Co. at the price of 994 yer cent., or £199 per bond of 
$1,000. 


Robey & Co.—The report for the past year shows a 
profit of £32,898, a considerable improvement on the figures of the 
previous year. It is proposed to pay a dividend of 5s. each on the 
ordinary shares and to place £9,000 to suspense account; £8,283 
has been written off for depreciation, leaving, after payment of 
debenture interest, £568 to be carried forward. 


Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to :— 


Charirg Cross, Euston and Hampstead Railway Co.—Scrip (fully and partly 
_ for ££00,0C0 4 per cent. perpetual debenture stock. Great Northern, 

iccadilly and Brompton Railway Co.—Scrip (fully and partly paid) for 
#1,200,000 4 per cent. perpetual debenture stock. 


And to allow the following securities to be quoted in the Official 
List :— 


Charing Cross, West End and City Electricity Supply Co., Ltd.—Furtber 
issue of £50,000 4 per cent. debenture stock. Lisbon Electric Tramways, 
Ltd.—600,0C0 ordinary shares of £1 each, fully paid, Nos. 1 to 500,000; 600,000 
6 per cent. cumulative preference shares of £1 each, fully paid, Nos. 1 to 
600,000; and ££00,000 5 per cent. mortgage debentures of £100 each, Nos, 1 to 
5,000 (registered), Metropolitan District Railway Co.—#£587,851 assented 
extension preference (5 per cent.) stock, and £962,649 unassented extension 
preference (5 per cent.) stock, in lieu of the £1,500,000 extension preference 
(5 per cent.) stock now quoted. .Potteries Electric Traction Co., Ltd,—Further 
issue of £25,000 44 per cent. debenture stock. 


Winchester Electric Light and Power Co.—The 
report for 1904 shows that 6,135 8-o.P. lamps have been added, 
making 41,692. There is a net prefit of £5,707, and £4,(32 is avail- 
able for dividend. The total dividend for the year is 54 per cent. ; 
£1,000 is placed to depreciation, £500 to renewal of plant fund, and 
£480 is carried forward. The works have been considerably 
extended during the year, to keep pace with the demand. 326 
ordinary shares were issued at par and fully paid; 481,707 units 
were generated and 389,816 were sold; 64,024 were used on works 
a 27,867 are unaccounted for. The total maximum demanded was 

09°5 KW. 


Evered & Co,—The report for 1904 shows £14,250 to 
be dealt with. This includes £3,500 which has been drawn from 
the fund for the equalisation of dividends. The dividend on the 
ordinary sbares is to be 74 per cent., absorbing £12,806, and £1,444 
is carried forward. In reporting a reduced profit, the directors 
state that this experience has been the lot of many trading con-. 
cerns of a similar character. Messrs. R. G. and G. J. Evered, the 
oes managers, are to become managing directors of the company. 

. R. B, Evered’s remuneration as chairman will be £500 per 
annum. 








funds, 
_ which brings up the total distribution for the year to 8 pet cent, 


STOCKS AND SHARES. 


3 Wednesday Evening, 

Markets in the Stock Exchange are rather checked by the slight 
hardening of money rates, and the disappointment felt at the 
delay in the coming of peace; but members bave not much cause 
for complaint at present, and the steady character of the invest- 
ment business is still a marked feature. Some recession has 
occurred in the prices of better-clars stocks and shares. Our own 
lists indicate a halt in movements, there being very few changes 
this week as compared with those in the earlier part of the month. 
The majority of the variations are in the upward direction, but 
there is an absence of sensation in all, and only one stock— 
British Electric Traction Second Debenture—has moved as much 
as 3 points, the rise taking the price to 99. 

Electricity Supply shares are irregular. A 5s. advance in St. 
James’s to 14} is offset ‘by a similar fall in Metropolitans to 183. 
City of Londons weakened to 12, a loss of 4, and Brompton 
Preference eased off to 10}, although the Ordinary remain at 10}. 
Both the “City Undertaking” Preference shares of the Charing 
Croga Co. are +; firmer at 54,, the Debenture stock being a point up 
also. There is 4 decline in Edmundson’s ordinary, lowering the 
price to 63 middle. South Londons are 4 down to 4}. 

Ontside the better-known Supply shares, it may be mentioned 
that Calcuttas are 93, Electric Lighting and Traction of Australia 
Preference 2}, and Havana Electricity shares 10, Hove Electrics 
stand at 8, Oxfords at 6} ex dividend, Bromleys at 5}. The latter 
company’s Debenture stock hardened to 1044, and Bournemouths 
are 122 for the Ordinary, 10 for the First, and 114 for the Second 
Preference. The portentous title of the Midland Electric Corpora- 
tion for Power Distribution bas not prevented the Debenture stock 
from rising to par. 

Farther improvement in Edison & Swan Ordinary and Preference 
has carried the prices to1} and 2 respectively. The Miscellaneous 
divisions are decidedly quieter, but the continuance of the good 
tone in the Telegraph market deserves notice. Great Northerns 
are the chief feature, with a jump of £3 to 36, shares being difficult 
to obtain. Moreover, only too many of the quotations in the Tele- 
graph price list are almost meaningless, although circulated under 
the authority of the Stock Exchange Committee. Anglo-American 
Telegraphs are still being absorbed, and the Deferred stock is } 
better at 17. Quite recently the price was not in its teense. The 
Ordinary is a point better at 63, but the Preferred receded 4 to 
1084. Pacific and European 4 per cent. Debentures firmed up to 
1004, and the Eestern group shows no change at all. Nor do the 
Trust issues. Telephone varieties are practically ‘as they were,” 
National Telephone Deferred is 4 lower at 1044, but it is as 
uninteresting to read of the market this week as it is to write 
about it. 

So far, the Administrative County of London and District 
Electric Power Bill bas had very little influence over prices. The 
dullness in Metropolitans and Citys is ascribed in some quarters to 
this consideration, but the real reason has to be eought in the 
anxiety of proprietors to take profits after payment of the-dividends. 
The South Wales Electric Power dealings have been regrettably 
checked by the issue of the report, which for baldness and lack of 
informative news has been sharply criticieed. 

Home Railway stocks are dull, but Electrical issues have not 
moved. Districts went down to 414, and Mefzopolitans to 97, ia 
sympathy with the all-round quietude. The new Tube stocks 
remain about the same, and occasion may be taken to correct an 
obvious printers’ error in these notes last week, when the premium 
on the new Charing Cross and the New Great Northern Debentures 
was stated at 10 for the Special Settlement. It shonld have been { 
premium, of course, and the price is still the same. 

Calcutta Trams at 8 are ex the rights. Several of the Argentine 
shares are rising again, Anglo-Argentine Preference being 83, 
Belgranos 33 and City of Buenos Ayres (1904) 59. British Columbia 
Electric Railway Deferred Ordinary was done at 1054 early in the 
week, and Auckland Electric Debenture at 1054. London United 
Tramways Preference have steadied at their lower price, but the 
Debenture is again a point easier. 

Considerable doubt was cast upon the tentative announcement of 
an amalgamation between the great Armstrong-Whitworth Co. and 
the British Westinghouse. The shares of the latter continue to be 
called 3} middle, and their lack of advance is an excellent com- 
mentary upon the market’s view of the rumour. Babcock & Wilcox 
rose smartly on Wednesday afternoon’to 4§, and an improvement 
of 5s. in Blectric and General Preference makes the price of the 
shares 5. The British Ineulated report has not altered the quotations 
of the company’s issues, although it is a good one. Better still is 
the statement of the Anglo-Argentine Tramways Co., which shows * 
credit balance of £194,685. . After making liberal appropriations to 
various the directors declare a dividend on the Ordinary 
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TELEGRAPH AND TELEPHONE COMPANIES. 









































































































Present naun Dividends for the last ae 
i] or Quotati pent ende 
Tesue, ee 5 three years, March 15th. Mocengina, | Mareh 22nd, 
1902, | 1908, | 1904 Highes*|Lowest 
67,100 | African Direct 4% Debs. ee aa Nags apie i ee eo oe . 99 —102 99 —102 + - 
95,000 | Amazon Telegraph a shares, Hos, 1 00 26,000 ho es Rae 10 ee ee 23— 23 23— 2 + * 
119,7002 Do. do, 6% Debs,, Nos, 1101,250 Red. «. -- --| 100 *. 70 — % 70 — 75 * * 
788,840 | Anglo- grr Be een eg <iiges fe 61s. 25% 6L — 63 (2 — 64 +. 
8,105,680 | Do. do, do, 6% Pret. ee ees eat “go | a 8% 6 % ig 1084-1 08 —109 109g | 108g 
8,106,680 Do, do, jn do. Bee ere Oe wage ge Stock of & il 164— 1 1¢Z— 17 1% 16,5 
’ Chili ee SOO ELOON cc ec te kee ee * — + 
18,888,800 se “SS | g100 a e “ ; 230 — 230 —240 ma 
1,641,208 Do. do, Sterling O00 year 4% Deb. Brock Red, .. «. | Stock os oe 98 —100 $8 —100 993 99 
16,000 | Cuba Telegraph .. Oe ss a8 Sap ear es ee 65% | 5% . 83— 93 + * 
6,000 Do, 10 % Pret, rn Ee a ate ae Pe RS Se a4 ; 17 — 18 17 — 18 ose ; 
19,981 Direct Spanish Telegraph, Ord. Sagan PRS SRD Ta Se 5 pe! ; ss 88 : 
6,000 do. a Cum. Pret. MES RARE ag 6 ee . — &% +. ee 
80,000 og do, om Pre we Ae eet Oe = ‘ 101 — 108 101 — 103%, 10i4 
60,7108 ‘naveat Tinlad Rapes Callie” eee et 8% | 3% * 11g — 113 11g. - 114 11g | Mis 
78,500 | Direct West India Cable, able, 44% Reg. De . Deb., within Nos. to 1,200, Red, | 100 “s ee “ 100 —102 100 —i e .. 
4,000,000 | Hastern Telegraph, Ord, ee ge ae | Stock | 7% | 7% ; 145 —148 145 —148 1473 | 145) 
1,965,665 8% Pref. Stock = :. s. we ve we | 100 es ve : 62 — 94 92 — 94 934 92 
oy = ae . Mort. Deb, Bao le oe eee aw — r% 1% . eg 1 lg ih = 
Hastern Exten ustralasia, China Telegraph ee oe 0 : — aa 3 43 
890,003 Do. "4% Deb, Stock pe Stock | .. * > | 106 —107 —107 05 x 
800,000 Hastern & & South African Tele. 4% Ms, Db, Nos, 1 to 8,000, rod. 1908 100 cs ey : 100 —102 00 —102 pia $i 
900,000 do. a Mort. De be, (Mauritins Bub,) 1 to 8,000 | 25 ia a :] | 101 —108 101 —103 7h : 
180,227 Giobe "Telegraph and Bo eat og! ae fe eee ae : 10f— 11 103— 11 103 103 
150,000 Gross Novihern Telogre 18 | asi | 15°% oes as ae a 
1 = 2 334 
60,600 |{ Halifax and anaernhofOo 1st Mort, Debs. a x) Ss x es 100 —102 100 —102 100 
17,000 | Indo-Buropean Telegraph 36 25 10% | 10% 47 — 49 417 — 49 433 48 
680 | Monte Video Telephone Co., TAGS OER we: iat ee. | oe Ass 1 8% | 8% a- ia t8— +e 
1,088,888 | National Telephone, Pret, Rene A oe ewes est Me ES 6% | 6% | m0—ulxa | nd-m 1103 | 1088 
1,966,667 Do, fe Def, Stock ‘is an se oe eo ee | 100 44 5% 5 % 104 —106 xd | 103 —1054 105 104 
15,000 Do, do, 6%Cum.lstPref. .. «© «+ 8 ¢ 10 6 6 6 % 124— 13)xd 124— 124 ‘ *e 
15,000 Do, do. ‘ Cum, 2nd Pref. .. xe én 10 6 6 % 12 — 18 xd 12 — 18 ve 
9,250,000 | Do. do, "9 Grd. Pref., 110 250,000 .. .«. 6 6 5 84% ba—_ 5gxd 5§— 5F 5 54 
000,0003 Des do, * e A rs sa 84 4% | 100 —102 100 — 102 100 : 
io BIB Oriental Teleph Debs tock eg pe | ME Ge ae | os i as ai aT we 
en Siang ‘08, 1 to 171,504, full: paid ée ee : - i 43 1; 
50,000 | Do. do. 6% Cum. . egw es a rg SA ie fee? a Ss a a a ee 
100000 | Pacific and Wuropean Tel., 4% Guar, Debs.,1#01,000° .. .. | 100 7 > ad 98 —101 $9 —102 at Ae 
11,6002 | Reuter’s .. ..+ (e¢ - e& ee co ef ee ce 9° 8 5% oe ee a— a- . ° 
8,808 | Submarine Cables Trust és on ae oe oe oe o- | Cort, ae + 3 125 —128 125 —128 ai 
68,000 | United River Plate e BReS rT ya Sees dey, -0e 6 | 1% “e . 1t— a %h— z uP 
000 : do, 5 Cum. Pret., Nos. 1 t0 40,000 .. 5 a ia a = . 
179,947 Do. do, Wate cass cat ke ge | OO Te Z Fe 167 —109 107 —109 ee 
16,6091 | West African Telegraph, Shion | 10 | 3% | 4% : — & 8— 8 pe 
80,008 | West Coast of America, 1 to 30,000 and 58,001 p> va oe oe i fa— 3 - 

150,000 .| West Coast of t Ame 4% Debs., 1 to SS BO1 00 08,008 Tel, | 100 és “ft *- | 100 —1 100 —102 ‘i oe 
367,990! | Westevn Telegraph 1 Nos. TIMOR cc ce we ce] OT US TTB ee 14 — 143 M4 — 14 143g | 14% 
15,000 D» Debs. 2nd series, 1906 .. .. «+ | 100 oe Fo; : 101 —108 101 —103 a iy 

00,0001 do. ‘ Deb, Stock Red... «+ «« «| 100 we 2 . 108 —5 103 —105 a 
821 Weel tulle end Bensaie Telegtegh .. ste ap ee ae 10 ee : g- 1 4-1 13 
84,568 Do, do. do, 6 % Cum. 1st Pret. ihe Tak a ; 8— 9 : 
4,669 La, do, 6% Cum. 2nd Pref. _.. 10 = ; 3 - 83 st 
80,0003 Uo, do. do, Debs., Nos. 1 to 1,800 ee | 100 ‘a dé aa 103 —1C5 103 —105 ae 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 Srhich Alspisiem § % Cum, Pret. . ae ee 5 ee ee ee 44— 5 44— 5 ee 
10,000 Do. Mocs. EG Oe Coni. Prel.ss cc es oes 6 Ni 8 a 43- 5k 4g— 64 ai 
300,0008 | Do, do. 6% 1st Mort, Deb. Bock Red, .. «- «++ | Stock | .. fa a 68 —102 98 — 102 xs 
100,000 | British Hlectric Traction eg eR eT Ha” ARNT Z Ss a — _ 9} 94's 
100,000 Do, do $3 Gam Pt eigen te tae ve 4 - 104— 11 10g— 1 113, | 103 
600, Do. do. tua) Debenture Stock .. «. | Stock ‘ ‘ 122 —124 122 —124 1935 123 
Do. do. 4% Qn GndDeb. Stock Red... +. | 100 ze ee: ig 95 — — 100 83 984 
100,000 | British Insulated and Helsby Cables Me See ea Set 40 6 |10% | 8% | 8% 5 6i— 64 iss ia 
100,000 | Do, do,  6%Oum. Pref. .. «2 ee «8 6 3s : : &— 6h— 6% 523 : 
50,000 " do. % lst Mort, Deb, Red... +. ++ ++ | 100 SS és ea 101 —104; 101 —104 Se = 
60,000 |{Browett, Lindley & Co., “¥ = es a és ee ee £1 ee ee ee is. ee oe 
60,000 |! Do, do. 6% Cum. Pref, :. 1. oe | 4 ve *. | 14)6 to 18 14/6 to 1 ee 
105,781 | Brash Hlectrical Engineering, Ord.,1#0105,781.. .. «+ ++ a Nil | Nil : a F | i ; 
160,000 do, Non-cum.6% Pref. .. «+ «- a 6% | 6% bg 14— 2 1 2 ‘ a 
125,0001 Do, do, Perp. Deb. Stock... .. ++ | Stock | «+ Be : $2 — 95 92 — 95 rs 
125,0002 Do, do. Perp. 3nd _ Stockh .. «- | Stock os om P 59 — £2 19 — 82 tl 80 
85,000 | Callender’s Cable Want ete 6 | 16% | 128% : ll — 113 li — 11 g pe 
40,000 a do. 5% Cum. Pref, : ae oe 6 os ue fh— 5z fA— 6 51d 
90,0001 Do. Ist Mort, Deb. Stock Red, ..| Stock | .. a = 105 —107 19% —U8 1073 1064 
1,360,014 cate Sa Ord. 8 de eb eet ae | ORES 4 : 93 — 965 93 — 95 944 933 
494,098 Dred, Stock... 0s. cc se - ~ ee | Shock | 4 4 =A 101-118 101 —103 se a 
aoe ons Do,’ rs Ste eeu 6 ae eS —— ‘ $2 * ree £6 — 86 85 i 
‘ 5 jy an hii ee ee ee ee eo ee ‘tos 22% 44 — 453 444— 45 451 44 
sueg et Ba os se es ee ee oe 8 5% noe hs + ta af 24— 4 32 “ 
100,000 a eee Sn el |e > | 98 — $8 98 — 98 + 
09,961 Ls sncoss Wnts Tiaihedl Mans Light, “A” shares, £8 paid, 1 to 99,261 5 Nil ae i it e233 a 
17,189 Do, do, “a” shares, 01—017,129..  .. 5 Ni aa W— 2 lj— 2 i}, 
814,0281 Do, do, He Sng Stock Red. i00 ee ee 8) — 85 80 — t5 é wa 
10,0002 Do. do. 6% na Deb. Stock P Prov. Certs, all pd, | 100 x ae & — 91 £6 — 91 eS 
112,100 lectric Construction 1 to 1 Pe . » ee os a 6% 4 1 1 ’4— 4 me 
81, Do, fe Cum. Pref. West Ok se ee a ee ee 23— 3 vz— 24% 7 ; 
82,6001 | Do. do. 84 . 1st Mort. Deb. See of RO ae oo | et 99 97 — ss a 
25,000 | General Electric Co, , 5 % Cum. Pret, ee oe, hee os 10 5% ° os 94— 10 94— 10 93 ee 
200,000 noe oe Mts - @ a Ee Y get gg 5 ont aos 3 oh es 96 al — of ; ” 
200,000 | Henley’s (W. T.) Telegraph Wor! ASSERT oe ean eee A 15 16 1243-18 xd | 1%—13xd | 138 124 
200,000 Do. do, db & Bret Sema aetering eae ee Ear Praglt tues — Fax c-Si rr ear 
45,900 Do. ‘ort, Deb. Stock .. «. | Stock 5 : 109 —111 xd | 109 —111 ne 
50,000 Indig-Rubber, Gutte-Percha & Telegraph Works SS ee ae ae ; is 16 = 17 16 — 17 ee ee 
800,0002 Do, do, do, 4% 1st Mort, Deb. | 100 ¥ ie Bs 100 —108 100—103 1033 ey 
87,600 [Liverpool Overhead Baltwer, Ori Pes eee 10 18% 18% | 132% Bt4— 312 B}A— 833 rat F 
10,000 Pret, Bio paid FE ar 10 te re +3 yl— — 9 ici Ga 
87,850 | Ti sph Construction and 13 |}200% | 20% 115% 85 — 87 86 — 83 xd | 36} £5} 
160,0003 ie Deb, Bas, "Mos: i t0 1,600.Red.:1900 100 Pr 7 Fe. 108 —105 108 —1C5 RP “a 
Waterloo & City way, Ot ee ee se ee - 100 84% 8b% 84% 92 —- 94 92 or. 94 a) 
4 From Minchester Share List. 


* A period of nine months. 






# Quotations on Liverpool Stock Exchange. 


{ Unless otherwise stated all shares are fully paid. 








Bank rate of discount 24 per cent. (March 9th, 1905), 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 





















































Stock Closing Closing B dor 
Present Dividends for tke | ore 
NAME, or | Quotations Quotations ended 
issue, Share,| ‘asethreeyears =| = Mar, 15th, | March 22nd. | Mar. 22nd, 1905 
90,000 | B & Electric Light 8 1 vo 20,000 1 oe |e | 10% | te 1 10}— 1 — 
rompton & Kensington El: ic t Sup., Ord., 1 to 20, oo % | -- ‘ 
20,000 Do. do. 196 Cum. Pre ae 5 ‘6 oe | ee | 10h I id 10 — I 10 ee 
250,000 | Central Electric a dtr 4 %, Guar. Deb. eee: SS es -- | 100 es es Hace = —1t8 105 —108 * ee 
60,000 Ghgsing Cone and lectricliy Supply “ 6 |10% | 8% | 8% =F 8— 88 ae 
70,000 %, Cum. Pre ae 5 ys ee ee _ 5a 5t3 By 
40,000 Do, a " Ci Undcntaking” a ee os 5 oe * oe de bys 5— € ‘: 
40,000 Do, do, a aaetiges: xes 5 - - = 43— Bry 5— bs Sis]. 
950,000 Do. Me ky Deb. Biock Redivac- ces ge oe 1M a EN Pew 104 —106 105 — 106 105 
44,486 |*+Chelsea Electricity Supp, ae ee 5 44% | 54% | 6% 63 — % uF 9 Tra 6} 
0007 Deb. 8 tock Red. . ice ws ao ee | Stock ee ae, os 109 —111 109 —111 . 3 
70,595 | City of London Electric Lighting, Ord. 40,001—110.595 Sh pect ae 5% | 5% | 6% 123— 12jxd| 113 12} 12 . 
40,000 Do, : Cum. Pref., 1 to 40,000 a 10 ee Pree tea 184— 14 — 14 133 12 
400,0007 Do, Deb. Stock, Scrip. (iss. at 115) all paid... es we oe ee ee oe 128 —127 —127 o- ee 
800,000 Do. ta 2nd Deb. Stock, Prov. Certs., all paid .. ee 100 ée oo | oes 103 —105 103 —105 104 ee 
40,000 | County of London Electric Lighting, ona, 1—40,000 a 10 4% | 4% | 44% 94— 1 - 10 945 933 
000 Do. do, 1. 6 % Pref, 40,001€0:. 10 oe Sie ear 12i— 193 194— 193 za Ge 
400,0007 Do, do. Deb. Stock ee oe ee ee hn oe $e. te 65 10 —118 110 —118 oe A 
250,000 Do, do. 2nd Deb. Stock es oe ee «. | Stock ee oe} 104 —106 04 —106 ar 1045 
70,000 | Edmundson’s Electric Corporation, Ord. Shares eee ce 6 1% | 7% | 63— 6 & 68 
70,000 _ a. 6 % Com. Pret. oe es oe eebob se 6i— 6 63 . 
B00,00C7 . Fa Lata ist Mort, Deb. Stock ee 100 ee Sn eae 106 —108 106 —108 108 
91,000 Kensingte and Knighisbridgs Elec ee 6 10 % 12% | 12% 123— 13} 123— 18} *: 
90,000 do, ox Debenture Btock «- | Stock oe Ppa NES gee 162 —104 - —104 1 
110,000 | London Electric supply Corporation, Limited, Ord 8 oe eo 18% 2%— 23% Qfa— 248 5 285 
49,840 Do. ’ Pret, 6 aa Pee, ae 6 53— 4 bt 
960,0002 Do. do. ao, 4 % 1st Mort. Deb, Stock Red Stock ee Seas oe $9 —101 93 —101 934 
100,000 | Metropolitan Electric Supply, : to 100,000 .. = 10 12% 83% | 10% 1 19 18}— 189xd 19 1€2 
71,106 Do, do. 44% Cum. Pret. 1—71, 106, £8 paid ee 6 ee ee oe t 6% 53 —- 5; 4 23 
0007 Do, = 44% 1st Mort. Deb. Stoc! es ee ee ee So. 1: ee 110 —115 110 —115 112; ° 
950.0001 De. % Mort. Deb. Stnck Red ia \ “ee | Shonk ° eas |r ee $7 — 99 97 — 2. 
250,000 | Midland Electric Corporation 43 % Ist Mort. ese ee oe “4 100 as make Ate e —101 99 —101 100 99 
0,862 | Notting Hill Blectric Lighting eet Teeee 10 6% | 6% | 7 % 144— 154xd 144— 154xd o 
59,000 Do. do. 4% Ist. Mort. “Deb. ee oe ee 100 ss —104 102 —104 ee 
40,000 | St, James’ and Pall Mall Electric Light, Ord. ye “¥ oe 6 144% vii | 14,9, % 183— 4 14 — 144 144 144 
20,000 ~ do. do, 1 Pref, 20,081 to 40,080 5 rf a e4— Ri 83 8 
160,0001 do, do. 84% Deb. Stock Red... 100 ee oe ee 98 —100 98 —100 Py 
12,000 Smithfield Markets Electric Bupply, Orda, ert tests ee es 5 23% | 4% eS Ww— 8 23— 8% ee 
60,000 Do. do. {hDe. aig “ee e- | Stock ee pe tinge 19 —t3 79 — 88 ; 
65,000 | South London Electricity Sapphr ‘Ora. a ee 6 15% 8% 4- 4gxd 4— 4}xd 43 
100,000 | South Metropolitan Electric Light and Power Ord,» se ee ee 1 ee oe ae — 1 1 on 
000 (Late — and Greenwich 1 oe 1Z— 1,,xd 1g— 1,4xd es 
100,000 t. E.L.Co.) aa et Deb Stock | 100 “a sa 2. | 107 —110 107 —110 110 
80,000 | Urban Electric cae Ord. etackee tae 6 oe oe ¥e — 54; ae 535 5ys 
80,000 Do, do. 5 9% Cum, Pret. Pee ast adey 5 BC 5 
200,000 | Do. 0. 44% 1st Mort. Deb. Stock Red ee ee 100 ee .- 106 —108 | 
110,000 Westminster Blectria Supply, 4 <o ee ee eo 6 12% | 184% 14% 123— 18: 199-18 133 12 
98,141 Do. do, 6 % Cum. Pref. .. ee ee ee 6 ee oe «es ti— 6 | €3— | 66 
} | { 
* Subject to Founders Shares, t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, March 22nd. 
Latest Fortnight’s Latest Fortnight’s 
CHEMICALS, &c. Price, Inc, we fee. METALS, &c. (continued), Price, Dec. or Ine, 
@ Acid, aaa ee es percwt, 5]- eo g Copper Sheet ee ee e- pertcn £82 £2 inc, 
aon eo = ee) wes DOF Cw, 23/- ee 9 w» Rod. e- pertcn £82 £2 inc, 
@ 5 Oxalic.. oe a ee percwt, 82/- ee r) ” (Blectrolytic) Bars e- pertcn £70 10 ee 
Ss Bulphuric =e ee ee percwt, 5/6 vo e ” Sheets .. per ton £87 me 
a Ammoniac, Sal e» percwt, 42)- . oe © 4 " +» perton £81 ee 
@ Ammonia, Muriate (crystel) es perton £88 10 ee Oe ” H.C, Wire per lb. Ogd. “fi 
ee ee ee per ton £80 ee f Ebonite Rod oe. oe 08 ae Ib, 8/8 4 
@ Bleaching powder.. :. .. per ton £6 5 ee S95 = Beet... oe | ee perl B/- ee 
a Bisulphide of Carbon :. e» perton #15 oe mn German Silver Wire .. «- perlb, 1/6 ee 
@ Borax.. ... . eo ee perton £18 oe h Gutta-perchafine.. .. «. perlb, 6)- 2/- dec, 
@ Benzole (90%) .. « «+ pergal. W- ee h India-rubber, Para fine .. .. per lb. 57 ine. 
@ » (60/f00%) .. .- « pergal. 5/6 eo 4 Iron, Charcoal Sheets .. .. per ton £18 a 
@ Copper Sulphate .. oe e» per ton £28 oe & » Pig Ceveees oe warrants) per ton 49/6 5d. dec. 
a rem Nitrate oe vo e- perton £25 oe € Pomnes mee rding tosize per ton From £11 eo 
@ , White Sugar ee e+ per ton £81 oe 4 4, Scrap, heavy «» perton 47/6 to 50j- oo 
a ov renee as ee es per ny “ ee & 5 Wire, alveniood No.8 .. per ton 4 = A 
a Methyla' per gal, se to 
@ Naphiha, Solvent (00% a’ i60°G). per eal. 5/6 be ce g Lend, English Ingot .. .. perton | { “gi95 
a Potassium Bichromate, in casks per lb, 8d. oe ae » Sheet .. .- perton £14 ¥ 
a Potash, Caustic ee ++ ee perton £19 os m Manganin Wire No.28.. .. perlb. 8]- - 
a Potassium Cyanide : +. perlb Tad. ye g Mercury per bot, £7 12 6 _ 
@ Shellac oe «= oes owt, 165/- * 4 = (in original cases) small «. +. perlb, 6d. to 1/ ee 
@ Sulphate of Magnesia * e. per ton £4 10 ee 9 ” net per Ib, 2/6 to 4/- ee 
@ Sulphur, Sublimed Flowers .. per ton £6 10 ee per Ib, 4/6 to 8/6 ae 
a » Recovered es ee perton £5 10 ee P # Phono Bronse 3 Hain cat contigs per Ib, 1/1 to 1/8 : 
a » Wom... os ee per ton £65 ee rolled bars & per Ib, 1/1 to 1/8 oe 
« Boda. Caustic (white 70 %) e- per ton £10 15 ee “ ” strip & sheet per Ib. 1/8 A 
Se. tals =... =we ©=s oes ton £8 ee 4 Platinum .. oo = oe DOF OF, £2/6 . 
« Sodium Richromate, casks ee ver th. 3d, de é Silicium Bronze Wire es per lb. 104d, to 1144, ee 
a@ ,» Cyanide .. .. «.. perlb. 7d. ‘ Steel, Magnet, acc’d’gtodesc’p’n per ton £58 B 
” bars ss ee £165 to £40 ee 
METALS, &c. ” £185 10 to ; 
b Aluminium Ingots, in ton lots .. per ton £180 es g Tin, Block .. «- + ©» perton { £186 10 } 50/- inc. 
b ” , in ton lots .. per ton £168 on Wire, Nos.1to16.. .. perlb, VEY 
b . eet, in ton lots .. per ton £166 es Pp p White Anti-friction Metals— 
b Babbitt’s metal in te per ton £48 to £140 a White Ant” brand perton | £48 to £5 
¢ Brass (rolled metal 2” to 12”) basis per Ib, 73d. ad. ine, i Varna Ajloe Grey Coston, on apis per lb, 8d. ag 
¢ » Ta ee » «perlb, . d, inc, Bers ea. F e» per lb, 5 e 
ee (soliddrawn).. .. perlb, ‘ 44. inc, i » 8 be! Ibs. Russian .. per Ib, d, ee 
Cy Wi . Ys on e- per lb, 8d, d. ine. § 10 Ibs, Russian, single .. per lb. . ao 
. Copper Tubes (brazed) .. .. per lb. 104d, d. ine. j 180 Ibs, Jute rove per ton 1 ve 
» (solid drawn) .. per lb, 103d, 4d, inc, k Zine, 8h’t (VieilleMontagnebnd.) per ton £21 76 : 
; Copper Bars (best sel -» pertcn 4t2 £2 ine. 


























atetions: muppli lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co,, Ltd.; 


Smith & Co. 


dia-Rubber, G.P, and Teleg. Works Co., Ltd.; g James & Shakspeare; 'h Edward 


e Thos, Bolton & Sons., Ltd.; d F. Wiggins & Sons,; ¢ Fredesick 
Till ; ¢ Bolling & 


Lowe; j Walter H. Hindley snd 


Co., Ltd. 5 1 k b Morris Ashby, Ltd. ; 5m Ww. T. r, Glover & Co., Ltd.; » P, Ormiston & Gunrt ° Johnson, Matthey & Co., Ltd.; p The Phosphor. Bronze nze Co., I Ltd. 








British Empire Motor Trades Alliance.—A meeting 
was held at the Hotel Cecil on March 9th, for the formation of this 
alliance. The object of the alliance is to obtain supremacy for the 
British Empire in the motor mannfac‘uring industries of the world 
by endeavouring to influence the Automobile Club of Great Britain 
and Ireland, other automobile clubs and kindred societies, and 
trade societies within the Empire, to encourage the use in the 
United Kingdom, the Colonies, and Indie, of cars built within the 
Empire. Membership is to be confined to (a) manufacturers of 
motor vehicles made wit hin the British Empire ; (5) sole agents for 
such motors vehicles; (c) manufacturers of motors for road vehicles, 
marine motors, motors for aeronautical purposes, and agricultural 
motors made within the British Empire ; (@) sole agents for such 
motors who shall nominate their re tatives. Mr. Claude 
Jchnson (120, 8t. James’s Court, Buckingham Gate, 8.W.) is hon. 
ory d Sy particulars of the Alliance can be obtained on appli- 
cation to him. 


L.C.C, Tramway Plant.—The following are particulais 


of one of the largest electrical plants that have yet been built. 


The 


builders of the plant are the Electric Construction Oo., Ltd., of 
London and Wolverhampton, and the machinery is being "supplicd 
to the order of the London County Council in connection with its 


tramways. 


In all, the Electric Construction Co. are making four 


three-phase generator”, each designed to give a continuous output 
of 3,200 x... at a speed of 94r.p.m. and periodicity of 25 complete 


cycles per second per 
rated with a 


phase. The output of 3,200 x.v.a. is to be 
power factor of 94 per cent. The working pressure is 


6,600 volts, and the current per phase 280 amperes. The machines 
will be called upon to give an overload for two hours continuou:ly 
of 20 per cent, additional current, that is, 350 amperes per phase. 
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THE LEITNER-LUCAS SYSTEM OF ELECTRIC 
TRAIN LIGHTING. 


(Concluded from page 429.) 


Accumulators.—The necessity for a battery of accumu- 
lators is two-fold: first, to. keep the lights going when a 
train is stationary or running very slowly, or whem the 





Fia. 5. 


dynamo is for any other cause ont of action ; secondly, to 
provide an approximately steady load for the dynamo, which 
is not designed as a constant voltage open circuit machine. 


Having regard to the extremely arduous nature of the work 
done by a train-lighting battery, a special type has been de- 
signed and manufactured for the purpose by the Accumulator 
Industries, Ltd., of Woking, wherein “improved cellular” 
Planté positive and pasted negative plates are used. The 
containers are lead-lined dovetailed teak boxes, with rubber 
flanged lids bolted down. The quantity of electrolyte is 
calculated on a scale to do away with the necessity of too 
frequent “ topping up,” and a novel device for readily deter- 
mining its level and ge gravity has also been adopted, 
as shown in fig. 5. This type of accumulator is preferred 
for practical reasons to any form of “light” cell in ebonite 
containers. 

As no system of electric train lighting has been, or is 
likely to be, devised without the use of accumulators, and as 
any defect im the latter militates fatally against the 
proper working of the system from the point of view of the 
quality of illumination and of the public satisfaction, too 
much care and thought cannot be bestowed on the design 
and construction of the battery. 

The Regulator—By this name is described an apparatus 
that may form a useful adjunct to the Leitner- Lucas system 
of train lighting, though it is not absolutely essential to 
the system. The object of the apparatus is to counteract 
the rising and falling voltages of the storage battery 
when on charge or discharge respectively, so as to keep the 
lamp voltage constant, independently of the number of lamps 
that may at any time be in circuit. An additional fanction 
of the regulator consists in rendering the dynamo nearly or 
quite inoperative (which determines its being cut off auto- 
matically from the accumulators) when the latter are fally 
charged, and have reached the predetermined maximum 
voltage of 2°8 volts per cell on charge. By the use of this 
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A, Battery positive (+)} 8, Battery negative (—); ©, Armature of automatic cut-in and cut-out switch; c1, Series.coils of auto-switch ; c?, Fine wire of auto- 
switch. (These coils are short-circuited through series windings when generator is cut in, that is, when battery is being charged.) o°, Relay to connect 


cut-out and automatically switch on voltage balance; p, Demagnetiser armature mounted on same spindle as a”; p+, Demagnetiser field coils carrying 
current shunted. from £, which consists of iron wire and carries the main current. (As current rises resistance of iron wire is increased, thus shunting a 
greater current through p'.) «,-Generator armature; G*, Generator series wire carrying lamp current; ¢?, Generator shunt field; 4, Fuse in 
shunt field circuit; 1, Main fuse; K, Quick make-and-break switch in shunt field circuit, automatically operated by regulator when battery is fully charged, 


re-establishing circuit when battery requires to be re-charged; x", Spring for quick-break switch; kK 


2, Lever for operating quick-break switch Kk and 


switch n?; L, Resistance automatically switched in series with main shunt field when k has operated. (Resistance t is gradually short-circuited when 

shunt field is re-made.) m,.Voltage balance or:contact voltmeter; n, Resistance in series with voltage balance, short-circuited when shunt field is broken 

or lamps switched on; n?, Switch for automatically short-ciicuiting resistance N when shunt field is broken ; n2, Relay to switch on voltage balance and 

short-circuit resistance x when lamps are switched on; 0, Armature of series motor for actuating patent regulator; o', Field coils of motor; P, Reversing 

switeh, automatically operated Py relean QQq1; Contacts of voltage balance for cperatiog relays; RR1, Relays for operatirg reversing switch of motor 0; 
tani e 


8, Spring of voltage ce; T, 


ce automatically switched in or out of : 
automatically break circuit of. motor 0 when regulator arm w has moved completely round in either direction. 
that would cause the motor to move arm further in the counter clock-wise direction, but not the circuit which, 


lamp circuit with the s ightest vatiation of voltage; vv, Switches to 
The switch v breaks the motor circuit 
when the lever has reached the limit of 


its counter clock-wise travel, would move it clock-wise and away from v: The switch v? acts in precisely the contrary sense when the lever has reached 
the limit of its clock-wise travel. w, Contact arm of regulator, The small figures show the regulator arm in each of its extreme positions. 


Fia. 6, 


The practice that has been frequently adopted of employing 
two batteries sometimes coupled in parallel is theoretically 
objectionable, and entails the necessity of handling and main- 
taining double the number of cells; hence this practice has 
never been employed-in the Leitner-Lucas system. 


apparatus a more efficient and uniform light is obtained, and 
a saving is efficted in the cost of lamp renewalr, cspccially 
where the conditions of service include a great deal of “ day- 
light running” with lamps out. The needless and harmful 
excessive overcharging of the battery is prevented, and this 
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results in a saving of energy, less wear and tear of dynamo 
and accumulator plates, and, above all, in far~less evapora- 
tion, or, rather, “ gassing away” of the electrolyte, with its 
attendant cost for upkeep of cells. 

The regulator is shown diagrammatically in fig. 6; 
m is a solenoid acting as a contact voltmeter, energising 
either of the relays rn and r!, through contacts Q 
or Q'. These relays in their turn cause a miniature motor, 
of which o! is the series field winding, and o the armature, 
to rotate in either one direction or the other ; this rotation 
moves an arm over the rheostat, Tr, which is in series with 
the lamp circuit. The function of the regulator, when the 
lamps are in use, is to maintain at their terminals a constant 
voltage, say, 24 volts, by thus varying the resistance in series 
with them, and this whether the dynamo is running or not 
(provided, of course, that the battery gives at least. 24 volts). 

But when the train is running, and the lamps are not in 
use, the “ voltage balance” m acts on a higher scale, due to 
the insertion of the resistance N in series with solenoid M, so 
that the battery can be charged up to a terminal voltage of 
32 volts. It will be noticed that the resistance E, shown in 
fig. 2, is here included in the regulator, but is electrically in 
the same position as before—namely, a shunt to pb’. 
(Strictly speaking, p' is a shunt to E; for about nine- 
tenths of the main current passes through k, and only one- 


. tenth through b'. The distinction is of considerable 


importance, for in addition to the choking effect of E, the 
current in D! varies to a far greater extent than that in , 
thus assisting very materially in the regulation). The 
object of the alteration is to gradually reduce the charging 
current, as the end of charging is approached, until finally 
the switch attains the limit of its travel and throws over the 
switch lever k’, at the same time opening the switch v! and 
stopping the regulator motor. The contact kK is broken, 
placing a very high resistance L in cireuit with the shunt 
winding: G*, and lowering the dynamo voltage so that the 
cut-out ¢ breaks the charging circuit. 

When the lamps are switched on, after the battery has 
thus been charged up to the maximum, the little relay n? 
short-circuits the resistance N in series with the solenoid m, 
enabling the solenoid to act on the 24-volt scale; at the 
same moment the relay N? closes the circuit through the 
solenoid. The regulator arm being at its extreme clock-wise 
position, there is a large resistance in series with the lamps, 
and the contact voltmeter at once sets the regulator in 
operation to take this out, the voltage on the lamps therefore 
quickly rising to the normal value, It will be observed that 
the lamps are never over-run, even when thus switching on 
after a fall charge, 

The necessity for the last-mentioned function of the relay 
nN? arises from the fact that the relay o* of the auto-switch is 
arranged so as to cut off the contact voltmeter altogether 
when the dynamo is not working and the lamps are not 
burning—as, for instance, when the train is standing empty 
in a siding. Directly the lamps are switched on, or the 
dynamo commences charging, the contact voltmeter M is 
energised, and assumes control of the regulator. 

It will be sen that the regulator is a quite independent 
piece of apparatus, introduced to compensate for the varia- 


tions of the battery voltage ; the dynamo in itself provides the. 


whole of the compensation for variations of speed. If the 
regulator, in fact, were to fa‘), the system would go on 
working without it. The Leitner-Lucas apparatus is in use 
on three of our main lines—the Great Western (on the 
‘* Cornishman,” Great Central, and the London and North- 
Western Railway; and each of these is adopting the 
regulator. It is interesting to add that the system has 
also been working successfully for some months on a Russian 
railway, where a system of attendance has not yet been 
organised, and the journeys are exceptionally long. The 
connections of the regulator appear complicated ; but, in 
point of fact, they are mostly internal, and only a few ter- 
miuuls on the outside of the iron containing-box have to be 
connected with certain wires, which are labelled to facilitate 
the correct connection. 

‘The Leitner-Lucas system, it will be seen, possesses many 
features which distinguish it from previously existing 
systems, and tlat it is a practical working system is 
sufficiently dem nstrated by the fact that it has already firmly 
ectablished itself in modern raiiway practice. 


THE FUTURE OF RAILWAYS. 
By PHILIP DAWSON. 


(Concluded from page 378.) 


Conditions to be Fulfilled for a System of Electric Tractic 
to be Satisfactory—There are certain conditions whic) 
require to be fulfilled before any system of electric traction 
can be considered capable of giving satisfactory results, and 
these conditions are briefly set forth below :— 

1, Should moving machinery be found necessary in the 
transforming sub-stations, these stations must be as few in 
number as possible. The apparatus used in sub-stations 
should be such as to require but little attention, and shoul: 
be efficient at all loads, and capable of dealing for short 
periods with very heavy overloads, 

2. The number of conductors required to supply current 
to trains should be as few as possible, and should be capable 
of unlimited extension, and must not interfere with the 
tracks ; hence the use of a third rail is not possible. 

8. It must be possible to collect from a single conductor 
sufficient power to haul one or more fast trains in service cn 
the lines between the feeding points of the conductor. 

4. It is very desirable that the system should be applicable 
to main line as well as suburban traction, and that it should 
be possible to utilise at least two working pressures—a low 
pressure where found necessary in or near the stations, and a 
higher pressure outside. 

5. The system should be such that the trains can be 
operated at any speed required, and thus be capable of 
making up lost time. 

6. All controlling apparatus must be of the very simplest 
character, and such that no skilled labour is necessary 10 
operate the trains; also there must be no dangerous high 
pressure anywhere accessible either to railway officials or to 
passengers. 

7. If alternating currents are used, it is essential that the 
power factor be high, and that the motor be capable of giving 
an acceleration equal to that obtained with the best series- 
wound direct-current motors at present in use, 

8. In certain cases it might be advantageous for the motor 
to be constructed to return current to the line, but in any 
case it must be designed to reverse, and to be used for 
braking purposes. 

The conditions set forth above as, being those with which 
a traction system has to comply appear to be exceedingly 
difficult to fulfil, and the only known system which could 
possibly comply with the conditions is a single-phase one. 
As long as electric traction was applied only to tramways or 
short-distance lines with few or no complicated junctions, 
and on which only electric trains operated, and there was no 
steam service, the continuous-current railway motor gave 
perfect satisfaction. But this type of motor has its 
limitations, and the necessity for dispensing with the thir! 
rail and using a single high-tension conductor, has recent! 
induced manufacturers and directors to investigate tle 
question thoroughly, and experiment on the possibility «‘ 
constructing a really reliable single-phase motor. 

As might have been expected, as soon as there was a rei! 
demand it was not long before an article was produced t» 
supply it; and aided by the experience obtained in tl 
design of all types of electric machinery, consequent on tl 
enormous extension of the applications of electricity thi’ 
has taken place during the last few years, a satisfacto! 
alternating single-phase motor has now been developed. 

The restriction as to the pressure at which it is feasible tv 
operate the continuous-current motor is a great drawback tv 
its employment on electrified railways, for it means that th 
sub-stations must be placed close together. The use of a: 
alternating-current motor introduces a considerable saviny 
in the cost of distributing mains and conductors on account 
of the high voltage which can be used, and not only are th: 
sub-stations fewer in number, but they are smaller and 
cheaper in first cost, maintenance and attendance, owing to 
the absence of rotating machinery. 

The great advantage of the single-phase motor in di:- 
pensing with the necessity for a third rail and enabling « 
single small high-tension overhead conductor to be used 
instead, is farther enhanced by the fact that in its operation 
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the rheostatic losses involved in the continuous current motor 
are avoided. An additional gain in efficiency also results 
from the better distribution of the sub-stations and the 
decreased losses at these points of distribution, whilst in 
some cases @ line voltage can be employed which is sufficient 
to dispense entirely with any transformer sub-stations. Also 
owing to the increased efficiency of the whole system the 
amount of plant required at the power station is 
less than would be the case for a similar direct current 
ystem. 

A very important point about the single-phase motor is 
the fact that it can be easily adapted to operate upon direct 
current circuits, a simple switching device being all that is 
necessary to make the change. 

Another point which is of the very greatest importance in 
cases where any suspension of the traffic, however short, is 
likely to cause considerable complication, is that there is no 
synchronous machinery in the sub-stations, In a rotary con- 
verter system, @ short circuit is extremely likely to throw the 
rotaries out of step, which means an appreciable waste of 
time in synchronising them before they can be put on the 
line again. Witha single-phase system this cause of delay 
would not occur. 

Comparison of Third Rail and High Tension Trolley Wire 
Systems.—The first capital expenditure as well as cost of 
operating is all in favour of a single-phase high tension 
system. The amount of energy required by heavy trains is 
so great that with the limited voltage imposed by the con- 
tinuous current system, the heavy currents which have to be 
handled necessitate sub-stations containing very powerful 
machinery. At the same time the number of sub-stations 
must be very great, with a corresponding heavy expenditure, 
both in first cost and maintenance, or else the distributing 
feeders become go enormous that their cost. becomes probibi- 
tive. Asregards the high tension feeders required in a con- 
tinuous current system, there will be no difference, as they 
will be required in any case ; but if single-phase currents are 
used, all the expenditure in connection with rotary converters 
and their switchgear is done away with. As far as cost of 
operating goes, it is evident that the single-phase system will 
be more efficient, as the current can be generated and used at a 
pressure of 6,000 volts, thus eliminating the losses due to 
transforming from high pressure down to low pressure alter- 
nating, and then from alternating current into continuous 
current. Besides this, where sub-stations with moving 
machinery are required, a special staff has always to be 
provided, and the cost of wages therefore increased. 

The disadvantages of the third rail have frequently been 
mentioned in these columns, but may be briefly recapitulated 
as follows :-— 

The track could not be properly maintained and packed 
without great risk to plate-layers. The presence ot the third 
rail would entail additional cost of maintenance due to the 
difficulty in unloading materials for repairs, and trouble due 
to lumps of coal and so forth dropping on the tracks might 
be serious. In shunting yards and goods yards the third 
rail would add additional danger and complications. In 
many cases the installation of a third rail would necessitate 
costly structural alterations, and might, under certain 
circumstances, involve a diversion of point and signal con- 
nections which would be very expensive. 

Motor-Cars for Branch Lane and Other Services.—A small 
town situated on main lines is not usually served by the 
express trains, but by a more or less frequent service of local 
trains, which serve as connecting links between the small 
towns and the adjacent centre of importance. Branch lines 
are usually worked on a similar basis, and in many cases the 
service is infrequent enough and the length of route 
eufficiently short to necessitate only one train. 

In order to operate economically under such circum- 
stances it is necessary to reduce the number of trains as 
much as possible, and the time between trains is therefore 
very great, and the inhabitants, instead of availing them- 
celves of the trains, either drive, ride, or walk, to keep their 
appointments in the neighbouring districts. The conse- 
quence of this is twofold; the railway loses traffic which it 
might secure, and the intercommunication between the 
various small towns is limited, as people only travel from 
absolute necessity. In most of such cases, the construction 
of electric tramways and light railways operating electric- 


ally would not pay, and for this reason, in many of the rural 
districts of the United Kingdom, small companies are being 
formed to operate motor-cars which compete with the rail- 
ways. Unfortunately, the working costs of such cars are 
heavy. The railway companies are beginning to realise 
that great increase of traffic may be obtained by running 
single carriages carrying their own motive power instead of 
steam locomotives hauling long trains, which in most cages 
are but sparsely filled with passengers. 

The railway companies of this country in consequence of 
the constant increase of working expences and decrease of 
the receipts available for dividends on capital expenditure are 
looking out for any means by which the dividends may be 
increased. They are, as has already been shown, consider- 
ing electrification where traffic is so dense and the service 
so frequent that this method is justifiable, and are turning 
to motor-cars to increase their traffic on their branch lines. 
Several English companies are installing services of road 
motor-cars connecting stations with villages and small towns 
which are not already served by railway or tramway. In 
this connection the Great Western Railway has already done 
a large amount of pioneer work, and has obtained most satis- 
factory results. The intentions of thiscompany appear to be 
to develop traffic by means of bus services which will 
eventually justify it in building electric tramways on short 
branch lines to deal with the demand for travelling facilities 
created by the motor-’bus service. 

The great advantage of motor-cars operating on railways 
is that by this method all tire troubles are at once eliminated, 
and the general cost of operation reduced, whilst the com- 
plications of construction are decreased by the elimination of 
the differential gear. As a matter of fact, the use of motor- 
cars on railways is very ancient, such cars having already 
been run in this country in the year 1848, and since that 
time steam cars have been more or less used on various 
Continental railways, and in America. 

The question of motor-cars has been treated at the various 
railway conferences, and has also been carefully discussed at 
the meetings of the Continental Tramways Association in 
1894, 1896, 1898, and last year, and tke same question is 
down for discussion at the International Railway Congress at 
Washington. 

The history of the petrol engine, as far as this country is 
concerned, is a short one, extending as it does only over 
some 10 years. The French and Germans were originally 
ahead of us, but all those who know will agree that at the 
present moment, the petrol motors turned out in this 
country are at least equal to, if they do not surpass, those 
manufactured abroad. As long as motor-cars remain only 
an object of luxury, and are only used for pleasure, the 
industry can never be established on a firm basis, but as soon 
as the petrol engine is recognised as a commercial machine 
of no mean value, the motor industry will be placed on a 
much surer and firmer foundation. 

Motor-cars on rails as up to the present used, are divided 
into three classes: the steam car, the electric car (storage 
battery car), and the petrol car. 

The first has found by far the greatest number of appli- 
cations, and the reason for this is not very difficult to find, 
when we consider the fact that those who are directly in charge 
of the rolling stock and locomotives on our railway companies, 
and to whom, as a rule, a railway manager and his directors 
look for information, have, so to speak, been born and lived 
in the atmosphere of steam. Such men can hardly be expected 
to be thoroughly acquainted with the details of the petrol 
engine, which has had such a short life, and hitherto has 
practically been used only for pleasure purposes. Anyone 
acquainted with the motor industry will realise how very 
difficult it must be for a locomotive engineer of railways to 
realise that the petrol engine is anything else but a toy, par- 
ticularly when he sees some of the puff articles in the motor 
papers. 

Accumulator cars have so far proved failures financially 
owing to the very heavy cost of maintenance, repairs and 
renewals of the batteries, and their low efficiency. The 
Adriatic Railway Co., of Italy, bas operated accumulator 
cars on the Bologna-Modena line since December, 1900, and 
on the Bologna-St. Felice-Poggio line since May, 1901, but 
this service has now been abandoned. 
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The experience of the Wurtemberg State Railways with 
accumulator carriages has also been unsatisfactory, and 
nearly confirms the results obtained in Italy. The high 
cost of maintenance, combined with the rapid decrease of 
efficiency of the battery, made it necessary to take the car 
out of service. The losses in the storage battery were very 
considerable. 

Both the Northern Railway of France and the Paris- 
Lyons-Mediterranean Railway have experimented with accu- 
mulator cars, but in no “case have the experiments proved 
satisfactory financially. For some time the Paris-Lyons- 
Mediterranean ran an accumulator car between Paris and 
Melun. 

Steam cars may be divided into two types ; the first are 
built on ordinary locomotive lines, the boilers. being usually 
of the locomotive type, and the engines of the ordinary slide 
valve pattern, similar to those employed for locomotive work. 
Sach carriages have been used for a long time past on the 
Belgian State railways on what are called the “trains tram- 
way.” The London, Brighton and South Coast Railway Co. 
has been experimenting with a car of similar design between 
Fratton and Southsea. The Great Western Railway Co. is 
«xperimenting with similar cars built at its locomotive 
works, and apparently with very good results. The Taff Vale 
Railway Co. also has built a steam car, which carries 12 first- 
class and 40 second-class passengers, and there is also a 
luggage compartment. 

In the case of coaches built on the ordinary locomotive 
lines, the car is single ended ; that is to say, it can only be 
driven from one end. _In other cases, particularly with the 
Serpollet type of steam car, levers are fitted at both ends, so 
that the car can be operated from either end. In the first 
or ordinary locomotive type the driving wheels are connected 
to pistons in a way similar to that usually adopted in loco- 
motive practice, but, curiously enough, this method has not 
proved to be satisfactory, and both the Serpollet and Parrey 
cars are driven by means of gearing in a manner whi:h 
differs very little from that usually adopted with petrol cirs. 

The first type of steam car described is to all intents 
and purposes a combination of the ordinary locomotive of 
small size with a passenger coach, and it is difficult to see 
what great advantages are to be gained by its use as com- 
pared with the present small locomotive used for operating 
branch line trains. 

As regards the Serpollet car, it has been found very 
difficult with this type of car to regulate the steam, as it is 
not found practicable to vary the amount of steam generated 
in accordance with the requirements; during stops, steam 
always blew off and tubes were very liable to burn out. The 
driving of these cars appears to require highly skilled labour, 
and the amount of steam reserve in the boilers is so very 
small that in bad weather, or with an abnormably heavy 
load, the steam may give out altogether. Generally speaking, 
the results obtained appear to leave much to be desired. 
The cost of repairs and renewals is high, and for a consider- 


able portion of each year the cars have to be laid by for 


cleaning and repairing purposes. 

The petrol cars may also be divided into two classes. In 
the first a combination of petrol and electricity is used, the 
petrol engine driving an electric generator which, sometimes 
in connection with a battery and sometimes without, supplies 
current to electric motors ; in other words, the transmission 
between the petrol engine and the axle is done electrically 
instead of mechanically. The reason for experiments being 
carried out with this system is that petrol engines are not self- 
starting, and it is not practicable to reverse them or to vary 
their speeds except within comparatively narrow limits. For 
this reason both reversing and speed changes have to be 
obtained by means of some kind of gearing, which, in the 
case of the road motor-cars, no matter how well they may 
be designed, will absorb 40 per cent. to 50 per cent. of the 
power actually developed by the engine. In the case of a 
car running on rails, greater efficiency can be obtained, as 
there is no need for a differential gear, and also because the 
gearing can be made heavier, and therefore more efficient ; a 
slight increase of weight does not matter. Under these 
circumstances the efficiency obtained between the engines 
and the wheels of the car should not be much under 80 per 
cent. 

Although the use of electrical transmission facilitates 


starting and reversing and speed variations, it adds con- 
siderably to the first cost as well as to the weight of the 
motor-car, and takes up valuable space which otherwire 
might be utilised for. passenger accommodation, At the 
same time the increase in efficiency is very slight. Experi- 
ments with combined sets are being made: by the North- 
Eastern Railway Co., but no figures are as yet available, 

The petrol car built for the Great Northern Railway by 
Messrs. Dick, Kerr & Co., with large motors and trans- 
mission gear supplied by the Daimler Co. has already been 
described in the Review, and the results so far obtained 
with it have been most satisfactory. A comparison between 
steam, accumulator and petrol cars could leave no doubt in 
the mind of any experienced engineer that as far as can be 
seen at present, the advantage lies with the petrol car. 
Experience extending over many years has shown that 
petrol cars need very little maintenance and are thorough!; 
r. liable,’and while they are properly maintained the consump- 
tion of fuel and water is exceedingly small. If we take tlie 
total weights of machinery, including supplies, of the petrol 
and steam cars, the advantages are enormously in favour of 
petrol cars, which for equal carrying capacity and power will 
be found to be generally less than half the weight of the 
steam car. As regards initial capital cost, there should be 
very little.to choose between the steam and the petrol car. 
The petrol car possesses the great advantage that all the 
working machinery can be stowed away under the car, which 
thus resembles in outward appearance an electric car. 


CoupaRATIVE Tastum OF Moror-Cars 





Steam cars. 





rs | Flash Multi-tubula | Petrol cars. 
boilers. boilers. 
| ane - 
Beating capacity ot hae 30 to 60 30 to 60 


40 to 45 ft. | 40 to 60 ft. | 40 to 60 ft. 


Length over all... 
\7 to 20 tons.) 25 to 45 tons. 11 to 16 tons, 


Weight of car empty ... 


Weight of fuel and water 4 to 6 tone. _ 
Cost of car eos ... £1,400 to £1,200 to £1,800 to 
£1,700 £2,000 £2,200 


Fuel per ton-mile 05 to06 lb. |0'4 to06lb. } to } gal. 
Cost per car-mile— 
(a) Fuel aud water ... 13d. 


L-2d. to1-7d. 0'9d. to 1:34. 
(5) Oil, stores, cleaning 


and lighting. ... a 05d.too6!.| — 
(c) Wages... — 151, | _ 
(@) Repairs and re- | 
newals ... ceacit — ‘8d. to 2°0d. | 41. to 1:00d. 


S Ll 
Total cost per car-mile . -- 5'44,t06°447.| 44, to 5d. 





The petrol engine as now designed is so flexible as to meet 
practically all the requirements of the situation, and there 
seems, therefore, little reason to doubt that the petrol engine 
pure and simple is the most practicable solution of tbe 
problem. The petrol car has a further advantage that it 
requires no skilled labour to drive it, and that while in the 
case of a steam car it takes a considerable time to get it ready 
to start, the petrol car can be started in two or three minutes. 
Also with the petrol car if a stoppage exceeds one or two 
minutes the engine can be shut down and no fuel or oil will 
be used ; in the case of a steam car this is impossible, and 
fuel and oil will be wasted when standing still. With a 
petrol.car it is possible to arrange in such a way that oue 
man is sufficient to drive the car, in exactly the same way «8 
the tramcars are operated in our streets. 

In considering the cost of operating and the results 
obtained, it should be remembered that the fact of a motor- 
car giving better results than the steam train it has dis- 
placed on lines of light traffic is no proof that the particular 
type of steam car adopted is the most suitable for the work. 
It merely shows that there is a field for motor-cars in this 
branch of traffic, and the improved results are largely owing 
to the traffic which this particular mode of transit has 
developed. In the case of the Great Western line between 
Chalford and Stonehouse, the number of passengers carried 
has been increased eight-fold by the introduction of a motor- 
car service, which clearly shows the beneficial effect of more 
frequent service. 

It should be borne in mind that it is practically certain 
that at no very distant date it will be possible to use ordinary 
paraffin oil, such as is burnt in lamps, or even of a cruder and 
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therefore cheaper grade, in place of petrol. Toa limited 
extent it is possible to do this already, although a certain 
amount of difficulty is entailed, owing to the engine having 
to be started up on petrol, and the supply of petrol then cut 
off and paraffia substituted, which involves complications. 

In connection with railway motor-cars, the question of 
making coaches as light as possible should be carefully taken 
into consideration, since the moderate rates of speed employed 
do not call for a very heavy construction, This is another 
point in which petrol motor-cars are generally superior to 
accumulator cars, or to steam cars; their weight when 
empty, a8 will be seen by the weights of the various petrol 
cars 80 far constructed, being from one-half to one-third the 
weight of self-contained electric or steam cars. The table 
on the previous page gives some comparative figures of 
steam and petrol cars which may be of interest. 








PARLIAMENTARY. 


Tan Lonpon Exzorric Powrr ScHEMEs. 


Ox 16th inst. the Select Committee of the House of Lords 
appointed to consider the various electric power Bills before 
Parliament, commenced their sittings, Lord Camperdown pre- 
siding. The Bills referred to the Committee are as follows:— 
Administrative County of London and District Electric 
Power Co.; East London and Lower Thames Electric Power ; 
Charing Cross and Strand Electricity Supply Corporation; City of 
London Electric Lighting Co.; Metropolitan Electric Supply Co. 
(Acton District); Metropolitan Electric Supply Co. (Various 
Powers); North Metropolitan Electric Power Supply ; Central 
Electric Supply ; County of Londen Electric Supply Co. 

The CHarpman said the first Bill on the list—that of the 
Administrative County of London Co.—involved a complicated 
issue, and there were so many petitions against it that he thought 
they could be divided into classes such as local authorities, electric 
light and power companies, gas companies, railway and tramway 
companies, and miscellaneous. He thought to get the matter clearly 
before the Committee, it wouii be well for Mr. Fitzzerald, K.C., 
who was the leading counsel for the company, to maks a suggestion 
as to the course of procedure. 

Mr. Firza@pracp, K.C., said he had considered the matter very 
carefully, and it was one of considerable difficulty, because the first 
Bill asked for certain powers over a very wide ares, and the other 
Bills were asking for similar powers over certain portions of the 
same area, and in some cases over areas which were not included in 
the Administrative County Bill. For instance, the East London 
and Lower Thames Bill was an absolutely inconsistent Bill with his 
Bill, because the promoters proposed te take the same site for a 
generating station as did his company. It seemed to him that the 
main issue to try.was whether the Committee were going to give the 
powers asked for by the Administrative Co. over this very large 
area or were going to cut London up intoa number of small areas. 
Therefore he thought it would be best to take the Bills as competing 
Bills. Another method would be to take his Bill firat and give a 
decision on that, and then go on with the other Bills. Personally, 
he preferred to have the Bills taken as competing Bills, as that 
would give him the right of final reply. 

Sir R. Littler, Mr. Freeman, K.C., and Mr. Blennerbassett, on 
behalf of various local authorities, urged that the Committee should 
decide on the main principles of the Administrative County of 
London Bill as quickly as possible. 

Mr. Batrour Browns, K.C., who, amidst considerable laughter, 
aunouaced that he led for the other eight companies, raid the only 
advantage to be gained by taking the Bills as competing Bills was 
to give Mr. Fitzgerald the last word. He suggested that the 
Administrative County of London Bill should be taken first, and 
that in the meanwhile the Committee should make up their minds 
whether they should give their decision when that case had been 
taken or wait until the whole of the Bills had been heard. 

Afcer further discussion, the CHaipMan said the Committee would 
proceed with the Bill first on the list. 


ADMINISTRATIVE County oF LonDON aND DistRIcT ELECTRIC 
Powsk Bix. 


On Friday the Committee proceeded with the consideration of the 
above Bill, for whom the Hon. J. D. Fitzgerald, K.C., Mr. H. 
Lloyd, K.C., the Hon. F. Charteris, Mr. A. Pagett and Mr. Linton 
Macassey appeared. 

Mr. Firzapraxp said the Bill was to incorporate a company with 
powers for the supply of electrical energy in the County of London 
and in certain adjacent districts in the Counties of Middlesex, Hasex 
and Kent. The object of the promoters was to establish three large 
generating stations on the banks of the Thames and ina suitable 
position, for obtaining a cheap supply of coal and practically an 
unlimited supply of water for condensing purposes, and at these 
stations to generate electricity ata very low costand to supply from 
these stations the companies and authorities already existing, 
commonly known as authorised undertakers, if they wished to take 
& supply, and also to give a supply to persons desiring such a supply 
for power purposes. They had divided the area into two, one of 





which they termed the non-industrial area, and the other the 
indastrial area, and the powers asked for in respect of the two 
districts differed somewhat. This was a power Bill for London 
framed on the lines of the power Bills which had been passed in 
considerable numbers for the larger industrial areas of the 
United Kingdom in the last five years. He believed he 
was correct in saying that London was the only large 
industrial area where there was no power company. When the 
Electric Lightiog Acts of 1882 and 1888 were passed, the framers 
bad only electric lighting in mind, for the pric: of electricity made 
it prohibitive for any otker purpose. In1889Sir F. Mandarin held 
an inquiry on behalf of the Board of Trade, and as the resulta 
numb3r of provisional orders were granted to companies and to 
sme local authorities for London. The main contest at this time 
was for the possession of the west and central parts of London 
where a large supply for lighting purposes wai likely to be required. 
Other orders followed from time to time, and it was laid down that 
there was not to be a monopoly, so that at present there were 30 
local authorities and 21 companies supplying the area scheduled in 
the Bill, from 62 generating stations ; 8d. was the maximum price in 
those orders, which was altogether out of the question so far as 
power was concerned, and it was only when they came to consider 
the enormous reductions of price which could be brought about by 
a scheme of this kind that they found the immense use which could 
be made by manufacturers and others of electricity for power pur- 
poses. It was not seen originally what an enormous demand would 
arise for electric current for transit purposes, nor was it even known 
that if they concentrated the production of electricity in large 
stations where a cheap supply of coal and an unlimited supply of 
water could be obtained, the price could be so produc:d that it 
became nota luxury but more economical for the manufacturer to 
ese. When this first began to be realised the first power 
Bill was introduced into Parliament in 1898, by which 
it was proposed to supply from a large station ia the Midlands. 
It was a novel proposal, and as the result, a Joint Com- 
mittee under Lord Cross was appointed to consider the whole 
question, and that Committee reported in favour of such schemes, 
with the result that four or five power schemes were introduced in 
the next session of Parliament. Already 20 power Bills had been 
passed. Most of the companies had not been in existence long 
enough for it to be properly seen what they could perform; but ia 
the case of the Tyneside Co. it had been an enormous success. 
London undoubtedly required a power Bill as much as any other 
industrial area. In what was shown on the map as the industrial 
area, there were factories employing something like 450,000 hands, 
and there was horse-power installed in those factories—mostly 
steam—of 456,000 u.p. Of that 456,000 HP., only 4 per cent. was 
electric power supplied by the existing companies and local autho- 
rities, That alone showed that the existing companies and local 
authorities were unable to deal with the question, and the reason 
was not far to seck. It was not as though electricity for power 
purposes was not as much required and as useful in the industrial 
area of London as in any other industrial area throughout the 
United Kingdom; but the fact was that the existing generating 
stations of the companies and local authorities were not capable of 
giving a supply of the kind. They were mostly small and badly 
placed, and many of them were cramped, and from their surround- 
ings were incapable of extension, except at an enormous cost, and 
most of them were not fitted for the economical generation of 
electricity on a large scale. He was informed that it was im- 
possible for these companies and local authorities to produce 
electricity at a price which would make it economical for the manu- 
facturer to use on a large scale. In his Bill London was divided 
into two areas, the non-industrial and the industrial. The first 
included what might be called the residential portion of London and 
the City. In the industrial portion had been included a consider- 
able rural area. As was well known, the tendency nowadays 
was for manufacturers to remove to the country, but their great 
difficulty was to get an adequate supply of power. By including 
this rural area, the company would be able to supply that. The two 
chief generating stations would be at Greenwich on the south bank 
and at West Ham on the north bank of the Thames, while the third 
station would be at Falham. The capital proposed was £5,00U,000, 
with the usual borrowing powers of one-third, but he need hardly 
say that it was not proposed to raise the whole of that capital at 
once. It was proposed to raise it by instalments as the business of 
the company progressed, but if the hopes of the promoters were 
realised, that five millions would be required in a very moderate 
time. There were two pricesin the Bill, put the second was probably 
the one for which the manufacturer would take his power, and it 
worked out so that ifa man took a supply for eight hours out of the 
24, the price would work outat ‘865d. per unit. or thereabouts. But 
these were maximum prices, and ia that respect the Bill was a record. 
In none of the 20 power Bills passed was the price fixed so 
low, and the price was lower than those fixed in any of the other 
Bills to be considered by the Committee. The promoters of the 
Bill were 63 in number, and composed of gentlemen of business 
capacity and financial strength. Men like Sir A. Noble, Lord 
Armstrong, Mr. Erie Hambro and Mr. Yarrow knew what they were 
about, and were gentlemen who had behind them very consider- 
able financial strength. In fact, there was an offer by substantial men 
to provide a supply of electricity for London at a rate at which no 
other company had offered to supply any industrial area before. In 
the non-industrial area the powers his company asked for were limited 
to supplying authorised undertakers. They could supply every com- 
pany and local authority within that area at a lower price than they 
themselves could generate at to-day. There was no compulsion on 
those authorised undertakers to take a supply, but no doubt they 
would take a supply if they found it economical to doso. In many 
cases where the demand of these undertakers was increasing, and 
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they had not sufficient capacity in their present generating stations, 
they would doubtlees find it more economical to take a anpply from 
the Power Co. than to incur capital expenditure to provide it for 
themeelves. In addition to thie, they also asked for power to supply 
railway companies, tramway companies, canals, docks, and Govern- 
ment Departments. When the existing railway aud tramway com- 
panies determined to adopt electricity as the motive power there 
Was DO power company, and they were compelled to provide their 
own generating stations. If this company had been in existence 
they could have obtained their rupply more economically. Such 
companies as the Metropolitan Railway, the Metropolitan District, 
the Central London Railway and the London United Tramways, 
had erected their own generating stations, and his clients left trem 
out of their calculations. But there were other companies coming 
before Parliament. There were railways baving termini in London 
who had a large suburban traffic, and everything pointed to the fact 
that in the future this suburban traffic would be more economically 
carried on by means of electric traction. In that respect, therefore, 
they could look for a great demand for power for electric traction. 
If the Great Western Railway Co., the South-Western Railway Co. 
and the Great Eastern were to contemplate, as he believed some of 
them were contemplating, the use of electricity for their suburban 
traffic, it would be a matter for their consideration whether they 
could not get their power quite as cheaply from this company and 
thereby save the cost of erecting generating stations. That this 
was no mere sanguine expectation was proved by the fact that the 
North-Eastern Railway Co., one of the most progressive com- 
panies of the country, had recently found it desirable to electrify 
their lines in the neighbourhood of Newcastle. They electrified 37 
miles, and they took their supply from the Tyneside Co. Simi- 
larly with regard to tramways at Tyneside, they were supplied by 
the Power Co. What could be done in Newcastle could be done in 
London, and that was the class of business they looked forward to 
doing in the non-industrial area. 

The CHarnMawn: You don’t take power to supply for lighting ? 

Mr. Firz@Eracp said they did not take power for lighting in the 
ordinary sense, but where they gave a supply for power purposes, 
the person who took the supply might light his own premis2s. 
Then the same class of business would be done in the industrial 
area, and in that area were the docks, which at present had no 
supply atall. In this district, however, perhaps the most important 
of all were the manufacturers. There was a magnificent field for an 
electrical enterprise carried on on a true basis, which was the basis 
of that Bill. That there was a need for the company, was shown by 
the fact that 250 manufacturers in the area, who employed about 
80,000 hands, had petitioned in favour of the Bill. It was, 
of course, true that Tyneside bad a cheap coal supply, but that 
would be met in the case of London by the larger size of 
the stations, and by the larger demand for current which 
would enable it to be generated at a cheaper rate. The capital 
cost of the present stations of the companies and local 
authorities in the area, worked out at £51 per Kw. capacity. Iu 
his case the capital cost would be something under £9 per Kw. 
capacity. Even if they took the more modern existing stations the 
cost was £30 per Kw. capacity, so that comparing the figures it 
would mean a saving of £1,800,000 in the capital cost. The pro- 
moters proposed to work their dynamos, not by ordinary steam 
engines, but by large steam turbines which had only been invented 
witbin the last few years. Another saving would. be the unlimited 
supply of water for condensing purposes, and he was told that it 
would result in a saving of 20 percent. of coal. With regard to 
coal that would be brought by water, and the heavy cost of cartage 
which the present undertakers had to bear, would be saved. The 
main objection urged against the scheme by the existing companies 
and local authorities was on the ground of competition, but there 
was not a single tramway, canal or Government department at 
present being supplied by these undertakers. So far as the non- 
industrial area was concerned, there would be only an infinitesimal 
competition, and in regard to the industrial area, the Bill provided 
that the company should not supply any person within the area of 
avy authorised undertaker without the consent of such undertaker. 
It was further provided that such consent should not be unreasonably 
withheld. 

The CHarnman: You could not supply a manufacturer without 
the consent of the authorised undertakers. 

Mr. FirzGtraxp said that was so, but if such consent was un- 
reasonably withheld, the matter would be referred to the Board of 
Trade. They were seeking to set up no monopoly, for the existing 
companies and local authorities retained all their rights and were to 
supply electricity for every purpose for which it could be ueed. The 
main business of these undertakers, however, was to supply light, 
and tbat would hardly be affected at all. The London County 
Council objected to the scheme mainly on the ground that they had 
lent large sums of money to local authorities, who had invested it in 
electric lighting undertakings; but it seemed to him that the com- 
pany would have little effect on that. 
wa CHarnMan asked if there were any purchase clauies in the 

ill. 
Mr. FitzGERacp said there were not, and Lord Cross’s Committee 


reported against if except in special cases. In this case it was - 


difficult to say in whose favour such a clause could be inserted. As 
to the objections of local authorities in regard to the streets, of 
course, the ccmpany in its own interests would avoid breaking up 
busy thoroughfares. 

Mr. C. H. Mznz, consulting engineer to the Tyneside Co. and a 
number of other undertakings, was the first witness called, and in 
answer to Mr. Lloyd gave a number of statistics to prove how much 
more economically electricity could be generated in large stations. At 
Tyneside, electric power had su ed steam. 

The Onareman said he thought that, as compared with steam, no 


one disputed that electricity was better; if was only a question of 
cost. 
Witness, in reply to other questions, said if would not be an 
exaggeration to say that the kw. capacity it was necessary to instal! 
in a set of stations properly connected together, and dealing with 
all the requirements of London, would be from 20 to 30 per cent 
less than the Kw. capacity which they would have to install if they 
put up several separate stations. Even taking their very economica! 
cost per Kw. installed of £10, they would still have a large saviny 
of capital; but taking the cost of the present stations, which 
averaged £51, the capital expenditure saved was enormous. A good 
load factor might be produced by a combination of several bad 
ones, and the essential in order that that might take place was tht 
there should be a diversity between them. The intention of the 
pr moters was to have turbines, and it had to be remembered that 
their introduction bad altered the problem altogether, for a few years 
ago engineers thought it was not economical to go beyond certain 
limits in the dimensions of stations. Witness put in the following 
table showing the estimated capital expenditure in the year 
1910, when they reckoned to have spent £2,000,000, and in 1916 
when they would have spent the whole of their authorised capital : 


CapitaL EXPENDITURE OF PROPOSED UNDERTAKING. 


1910. 1916. 
Works completed. Works completed. 








Generating stations .. ve $6 os £717,200 £2,615 ,000 
Transmission system .. eo ae oe y 1,872,000 
Sub-stations and distribution system .. 401,000 1,503,000 
Plant on loan .. ae me ot ite 200,000 400,000 
£1,901,200 £6,390,000 
Land and preliminary expenses .. ee 180,000 . 850,000 
Total .. =a ..  #£2,081,200 £6,740,000 
Less—reserve, &c. .. we ee _ 500,000 
Net capital required .. e .. £2,081,200 £6,240,000 
Capital authorised by the Bill.. ms «. £5,000,000 
Borrowing powers oe oe ee oe 1,667,u00 
£6,667,000 


In 1910 they assumed a power supply of 64,000,000 units per 
annum, a railway load of 23,000,000 units, and a bulk load of 
50,000,000 units. They proposed for the main cable to lay a ring 
main round London in streets to be settled by the local authorities. 
Additional cables for railway companies and so on would be drawn 
into the conduits, and the ring main would be arranged s0 as to 
come as nearly as possible to tap all the existing stations and rail- 
ways. As regarded the high-tension system, they proposed to 
adopt the 12,000-volt system, and they would lay the conduit to 
obviate fature breaking up of the streets, With regard to revenue 
= expenditure, they reckoned in 1910 that the income would be as 
ollows :— 


By sale of 137,500,000 units at ‘7d. per unit ... £401,042 


Sundry receipts --- 200,000 
£421,042 

Deduct expenses ... coe Fes ove .» 290,337 
Balance ae wat .» £130,705 


This would b? sufficient to pay 6 per cent. on the capital and to 
carry forward £10,705. Their expenditure would be :— 


Cost of generating 183 300,090 units at ‘154d. 


per unit ... ee £117,617 
Distribution aos ste ave dis va 23,680 
General expenses, management, rente, rates, 
taxes, insurance and sundries ... oes eed 58,500 
Selling department S00 “es of es * 15,000 
Total ... e vr oo. £214,797 
Reserve, depreciation, renewals, &. ... vas 75,540 
£290,337 


This would be absolutely new business which was not done at 
present by the existing undertakers. Witness, amongst other 
tables, also put in the following :— 


Cost oF ProposED GENERATING STATION, 











Capacity of station .. os wa ee a oa «- 90,000 kw. 
Capital expenditure — 
1, Land.. oe os as A «se 5% »» £40,000 
£40,030 
2. Condensing conduits, sidings, quays, and main 
foundations ve > m* Os ie 77,000 
8. Iron buildings, chimneys, boilers, piping, 
auxiliaries, and coal-handling plant .. -- 880,000 
4. Generating plant.. és se wa es -- 195,000 
5. Switch-gear and sundrie a ee oe ee 50,000 
s £652,000 
6. Engineering, supervision, and contingencies, 
10 per cent. on all expenditure except land .. 65,200 
—_—_‘717,200 
Total .. <6 se ve £757,200 
Expenditure per kw. oA ey Seer int ke £8°4 


Continuing, Wrrnzss eaid that there were 21 companies supply- 
ing the area embraced by the company, and out of these 15 were 
working in the non-industrial area. The power company would 
not compete with these companies, but would be in the position to 
supply these companies with electricity in bulk. The only way i2 
which a company in the non-industrial area could be affected would 
be if a local authority gota prov. order and then got a supply in bulk 
from hiscompany. In the industrial area the companies would be 
affected by the power company supplying to a consumer direct, 
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either with their consent or with the consent of the Board of Trade 
if the authorised undertakers’ consent were unreasonably withheld. 
He believed one or two local authorities in this industrial district 
were supplying their own tramways, and one company was furnieh- 
ing @ temporary supply to the London County Council tramways. 
In 1903-4 the electric lighting companies of London expended 
£65,000 on their generating stations, and had they taken their 
supply from the company at their maximum price, by the j ear 1931 
they would have saved millions of money. There were 30 local 
authorities who were authorised undertakers in the proposed area 
of the company, of whom 18 were in the industrial area and 12 in 
the non-industrial area. They would not be affected any more 
than the companies. 


The Committee sat again on Monday. 

The CHarrman said he had been reading the other Bills, and he 
wished to know what effect any decision the Committee might come 
to would have upon these Bills If the Committee decided that it 
was not expedient that the. Bill should proceed, then he apore- 
hended that all the other Bills would come forward one aft+r 
another, and the Committee would consider them on their merits. 
Supposing, however, the Committee decided that it was expedient 
to allow the Bill to pass, he did not know what effect that would 
have on the other Bills. 

Mr. BatFous Browns, K.C., said that if the Committee came to 
the conclusion that the Bill should proceed, that would not 
necessarily have the effect of making all the other Bills drop. He 
thought they might still go on, because the Committee would then 
have declared in favour of the principle of almost unlimited com- 
petition, and it would be a question whether these other Bills might 
not even compete successfully with the Administrative County of 
Londop. He thought it would be better if the Committee heard 
all the Bills before giving a decision. 

Mr. O. H. Mmaz continued his evidence, and in cross-examination 
by Mr. Baurour Browns, K.C., who represented all the other com- 
peting Bills, said the Tyneside Co. originally started by Pro- 
visional Order to supply within a certain district, and they after- 
wards gota power Bill which allowed them to enlarge their area. 
There was opposition by authorised undertakers when they applied 
for their power Bill, and at the time power was being supplied in 
Blyth. He believed that the present geneiating stations in London 
were very small, and could not give the supply required; but he 
had no details before him as regarded the size and capacity of these 
works, He was not aware that the existing London companies had 
advertised their willingness to supply power. He had put in the 
figure of £51 the average capital cost per KW. capacity for the whole 
of the existing stations within their proposed area. Of course, he 
knew that some of these were large stations, and some were small, 
but that did not include sub-stations. He put in an estimate of 
£8 4s, for his cost as against that £51. He got that £51 from the 
Board of Trade returns. 

Mr. Browne: The question between us as to the cheapness of 
ag supply and the dearness of yours depends on this figure ?— 

€8, 

And it also depends largely on the works costs ?— Yes. 

And you know that many of the companies included in the 
average are very much below £51 per kw. ?—I should imagine so. 

Continuing, Witness said he would take it that the capital cost 
of the Metropolitan Electric Supply Corporation worked out at 
£32, and that that £32 included a large amount of expenditure for 
future extensions. At the same time, he thought it would be fair to 
compare the £32 with his £8 4s., because his £8 4s. included land 
for future extension... He had no way of getting at the number of 
units which were at present supplied for power purposes in London 
and he did not know that the demand was increasing: 

Mr. Browne: If we can supply at the same price as you can and 
are already able and willing to do it, there is no reason for another 
company in London ? 

Witness said their case was, first, that the demand for power 
was not being met; and, secondly, that if London was to be sup- 
plied on the right lines it would have to be supplied at a very cheap 
tate indeed, and all engineers who had studied the question were 
agreed that the way to supply cheaply was to concentrate the gene- 
Tation into large stations. Hedid not consider that the demand 
for power was being met in London at present. His idea of the 
tight lines on which London should be supplied was that Bil!. 

Mr. Browne: If I can convince the Committee that all the past 
legislation has been on the right lines and that we are in a position 
to-day to supply all the wants and at as cheap a rate as you can, 
doesn’t your case go ?—I think, if you can prove that, a great deal 
of my case is gone, but not the whole. 

I do not know what is left ?—In London you have 60 to 100 gene- 
tating stations scattered about, and it would be much better to have 
two or three central stations outeide the town. 

Your idea is that all these 70 or 80 stations should be scrapped 
and that you should come in ?—The present stations will have to 
be scrapped some time. ; 

Proceeding, Wirwxss said that if a local authority was supplying 
the Board of Trade would allow the company to go into the district 
it they could supply more cheaply than the undertakers, He had 
been to the Willesden station of the Metropolitan Electric Supply 
Company, and knew they had a great deal of room for extension. 
He would be sorry to hear that that company had a large amount of 
surplus plant on its hands owing to the Marylebone Borough 
Council purchasing its undertaking. 

Mr. Brownz: Do you think that company will scrap its station ? 
—It sounds unreasonable to talk about scrapping the station. 
- question is, what it coste at present and what they could obtain 











Continuing, Witness said that he was not aware that the County 
of London Electric Co. had a turbine already and another one on 
order, and he supposed Mr. Parsons would not refuse to supply his 
turbines teany London company. He supposed that everything he 
proposed could be done by the existing companies if they had the 
mouey and the space. His price would be to the consumer, and it 
would be a question of bargain as to whether it was transformed to 
suit the purpose cf the consumer. The consumer would have t» 
agree to secure the company 20 per cent. onthe cost of mains and 
take a supply for seven years, and he did not think that was 
unreasonable. It was hardly a fair question to ask him at what 
price the company could supply a suburban railway, but the Tyne- 
side Co. supplied the North-Eastern Railway at ‘55d. per unit, and 
this was subject to reduction. It was high tension and had to be 
transformed, and this was the subject of another agreement. The 
total price, including the transformation, was assumed at “63d. It 
was @ sliding scale, and that was what it worked out at. The 
Tyneside company sold 17,000,000 units of electricity, and the 
North-Eastern Railway guaranteed to take 5,000,000 units. They 
took more. The suggested station, when fully equipped, 
showed six sets of generating plant, and the maximum 
output of the station was 120,000 kw. That meant 5,000 lb. of 
steam per minute, but if there were a breakdown of one set, the 
steam would be taken by the other sets. Wutaess then put ia the 
following table :— 


Tora, CapiTaL ExpeNnDITURE SUMMARISED FROM DeraiLED EsTiMATES. 


For deaiing For dealing 
with supply with supply 














assumed for to whole 
1910, area. 
Transmission system, 
Main system— 
Conduits .. ae ue ee ee ee £2-2,000 £524,000 
Cables a ée “¢ “< ee oe 186 000 689,000 
Tributary system— : 
Network .. ne ‘ os ee ee 162,600 483,000 
530,000 1,702,000 
Engineering and contingencies, 10 per cent. 53,000 170,200 
Total ee ee £588,000 £1,872,200 
Sub-stations and distribution system. 
Main high-tension distributing centres .. 19,000 85,000 
Transformer sub-stations oe ee 90,000 180,000 
Low-tension network .. ae ee ee 210,000 801,000 
Connectionsto consumers... oe + 45,000 300,000 
Ks 864,000 1,366,000 
Engineering and contingencies, 10 per cent. 36,400 186,600 





£400,400 £1,502,600 





Land for sub-stations ee “ £40,000 £100,000 


He explained that the 1916 figures allowed for 528 miles of trane- 
mission cable of the size of ‘25 sq. in. copper-sheathed lead-covered 
three-cored. The price was based on the present-day price of copper. 
Duplication of the mains had been provided for. The capacity of 
the sub-stations was 200,000 kw. He rated the turbo-generators at 
their maximum capacity, which was 5,000 Kw., and the ordinary 
capacity was 3,500. Those were the largest size at present in use, 
and were at Carville, but the size of the generators proposed was 
10,000 kw. He did not admit that there was going to be any 
competition between this new company and the existing companies 
supplying electricity in London, but, of course, assuming that there 
were competition, he agreed that it would be unfair. Of course 
there would be competition so far as power supply was concerned. 
The capital cost at Carville was between £11 and £12 perkw. He had 
not used the results at Newcastle as a basis for this scheme, but had 
estimated what he thought could be done in London. Comparing 
their gross revenue with their capital in 1910, it worked out at a 
percentage of 21 per cent. on the capital expended. He wa; aware 
that at Newcastle they had only 9 per cent. gross revenue, but that 
was because the Newcastle undertaking was on a much smaller 
scale than they proposed to work on. He admitted that the small 
consumer was the dearest to supply, and that the supply in large 
quantities for power purposes was the most remunerative. 

As compared with Newcastle’s 9 per cent., the London companies 
work out at 12 per cent., and yet you are calculating on 21 per cent. 
Does not that seem rather sanguine ?—No. Continuing, WiTNuss 
said he dared say it was correct that the existing London companies 
provided for 45,000 xw., while the stations were designed for 
250,000 xw., but) he maintained that many of these stations were 
disadvantageously placed both as regarded condensing water and 
for obtaining their coal supply. They proposed to use Thames 
water for condensing purposes and to pay the Conservancy for it. 

Replying to Mr. , K.C, on behalf of the London 
Boroughs, the Wirnzss said that he could not understand how it was 
that St. Pancras, charging 1d. per unit, made a profit of ‘17d. per 
unit. He was certain that all the charges could not be included in 
that result. 

Mr. Frurman: But this ‘17d. actually goes in relief of rates, 

The CuainmMan: The witness says that all expenses cannot have 
been charged. Itis a good thing that-he is not the auditor of the 
St. Pancras accounts. 

Witness, in further cross-examination, said he had had no expe- 
rience in laying mains in London. All their estimates had been 
checked by actual tenders and the tenders had been a little below 
the estimates. The engineers were quite satisfied that there would 
be no difficulty in laying the mains through the London streets in 
the manner they proposed. 

Replying to Mr. Lirrurn, K.C., the Wrrnzss said they would 
not go to the expense of taking up the streets in the City for the 
purpose of laying mains if they could possibly avoid it. He was 
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not prepared to give an undertaking that they would not lay mains 
through the City. 

Cross-examined by Mr. Brenneruasset, K.C., for the West- 
minster City Council, the Witness said the whole conception of 
their scheme would be seriously interfered with if their powers 
within a non-industrial area were confined to the supplying in bulk 
of authorised distributors. They expected to supply all the rail- 
way companies in London if, and when, they electrified their 
lines. 

Mr. Reaper Harris, K.C., asked for the exclusion of Barnes and 
Ealing, but the witness refused this. In reply to Mr. Moon, 
witness admitted that there would be unrestricted competition with 
the company from ibe local authority. He anticipated that an 
average installation in London would require from 50 to 100 H.P. 
The Committee then adjourned. 

The Committee sat on Tuesday, when Mr. Merz continued to 
give evidence. 

(To be continued.) 





ACCRINGTON CORPORATION BILL. 


On March 14th a Select Committee of the House of Commons, pre” 
sided over by Mr. J. W. Wilson, considered the Bill of the 
Accrington Corporation, which contained a number of tramway pro- 
posals, and also clauses asking for power to supply electricity to 
neighbouring authorities. Mr. Wedderburn, K.C., Mr. Lesse and 
Mr. Jeeves appeared for the promoters, and Mr. Hatcbinson for the 
Accrington Steam Tramways Co., and Mr. Baggallay for the Lan- 
cashire Electric Power Co., who opposed the Bill. 

Part II. of the Bill dealing with tramways was first taken, and 
Mr. WeEppreRBUBN, K.C, explained the position cf tramway 
matters in the town. The Corporation in 1882 obtained an Act to 
construct tramways, but not to work them, and they constructed 
lines to Olayton-le-Moors, Church and Hasiingden, which were 
leased for aterm of 21 years to the Accrington Steam Tramways 
Co. That lease would expire in April of 1907, and by an agree- 
ment which was scheduled in another Act, the Tramway Co. was to 
give peaceable and quiet possession of the undertaking tothe Corpora- 
tion, who would take over certain stock. The Tramway Co. had 
also a line in the districts of Haslingden and Rawtenstall, but it 
was within the power of the local authorities of those districts to 
come in and purchase the line on giving six months’ notice. This 
line and the Accripgton lines were worked as one undertaking. 
The Accrington Corporation now asked for power to electrify 
the existing tramways and to work them from their own 
generating station, which had cost £44,000, and thev also proposed 
to construct a new line to Huncoat, and a new line from Church to 
Oswaldtwistle. Accrington, Church and Oswaldtwistle were prac- 
tically all one town. The Corporation were perfectly willing to 
give to the tramway company all the advantages it should enjoy 
from its remaining two years’ lease, but he challenged the right of 
that company to be heard on any other matter, except so far as 
it was concerned for two years. 

The CuainMAN intimated that the Committee would be impatient 
of hearing evidence from the tramway company, except that which 
bad reference to the company’s interests. 

Mr. Hourcuinson contended that he came there with an un- 
challenged /ocos, and he wished to address the Committee on the 
wide question of public convenience. The tramway company had 
worked the undertaking as a whole, and beyond Accrington 
there were ramifications of the means of communication. If the 
Corporation severed the connection of his company’s line at the 
boundary, it would mean dislocating the whole system. 

In reply to Mr. Whitely, Mr. Hurcuinson admitted that there 
was nothing in the Billto prevent him from electrifying his lines and 
entering into an arrangement for running powers over the Corpora- 
tion tramways. 

The Cuarnman said the Committee did not feel inclined to hear 
evidence from Mr. Hutchinson as to the general question of public 
convenience, and extravagance, and so on. 

_ Mr. Horcumnson said that being so, he must withdraw from the 
inquiry. 

Mr. STEPHEN SELLOn, consulting engineer, was called, and gave 
evidence as to the desirability of electrifying the system, and work- 
ing it from one power station. The estimates in the Bill were £8,300 
for tramwaye, £29,000 for electrical equipment, and £5,000 for street 
widenings, and he thought they were ample. 

Other evidence having been called, the Committee found the 
preamble of the tramway part of the Bill proved. 

Mr. WEDDEBBUEN then dealt with Part VI. of the Bill, which 
referred to electricity, and to Clauses 67, 68 and 75 the Lancashire 
Electric Power Co. objected. He said the Corporation had their own 
generating station, and they desired to supply electric current for 
the working of the tramways both inside and outside the borough. 
They also desired to supply with light those districts outside the 
borough, but which were really one township, viz, Oswaldtwistle, 
Church, Clayton, Huncoat and Haslingden. Clause 67 enabled them 
to supply in bulk outside the borough, and Clause 75 enabled them 
to accept the transfer of electric lighting orders. The Lancashire 
Electric Power Co. had only one generating station, 14 miles from 
them, butit objected to competition, although when it got its powers 
itsaid it did not want a monopoly, and could beat competition by 
supplying at a cheap rate. 

A Mumpee of the Committee: It is rate-aided competition they 
object to. 

Mr. WEDDERBURN said it raised the broad question as to whether 
this or any other electric power company having got an area was 
entitled as a matter of principle to say it had a monopoly. 





Mr. S, Scion was called, and gave evidence in favour of the pro- 
posals in the Bill. It was true that any local authority could claim 
a supply from the Lancashire Electric Power Co., but it was on the 
onerous terms of seven years’ agreement, and 20 per cent. of the 
capital charges incurred by the company. 

In cross-examination by Mr. BaGGaLtLay, WITNEss said it was 
true that by the Bill the Corporation would have power to pick and 
choose which districts it would supply, and it was alsotrue that the 
Lancashire Power Co. was compelled to give a supply to any local 
authority. He knew cases, however, where it was impossible for 
either local authorities or companies to accept the terms of the 
power companies, It would be possible for the Corporation to take 
the cream of the districts and leave the rest to the Electric Power Co. 
He would not look upon this as a rate-aided competition, because 
it would, io his opinion, be a profitable undertaking, and there 
would be no call on the rates. 

The Town CLEek of Accrington was called, and expressed the 
readiness of the Corporation to accept an obligatory clause similar 
to the Power Co. for supply to the surrounding districts. 

Mr. HiauaM, chairman of the Electric Lighting Committee, said 
there had been a loss on the electricity undertaking in the past, 
bat it was decreasing, and it wasexpected that this year there would 
be no logs. 

Mr. Baaaatway addressed the Committee, and said a power com- 
pany conld not live unless it had a fair field to carry on its opera- 
tions, and no doubt Parliament intended that it should have 
freedom from the competition of those who could carry on such com- 
petition on unequal terms taking certain areas and leaving the rest 
tothe power company. If portions of the power company’s district 
were to be taken away it would paralyse its attempts to raise 
capital. 

The CHainMAN intimated that the Committee would allow the 
Corporation to supply in the districts named except Haslingden, 
but the power company would not be obliged to obtain the consent 
of Accrington, as the distributing authority, to come into those areas. 
That was to say, they did not make these four areas a monopoly of 
the Accrington Corporation in the same way that Accrington itself 
was amonopoly. Farther, they did not want the Corporation to 
use profits which might be made in one district to supply another 
district at a cheap rate and so keep out competition. 

The Committee then adjourned for clauses carrying out their 
decision to be brought up. 

On Wednesday, 15th inst., Mr. Janves brought up clauses to carry 
out the Committee’s decision with regard to electric lighting 
powers. The new Clause 67 was as follows:—“ If the Urban 
District Councils of Church, Oswaldtwistle and Clayton-le-Moors, 
and the Parish Councils of Huncoat and Altham, in the Rural 
District of Burnley, or any one or more of them are or shall be 
authorieed by Act of Parliament, or by provisional order confirmed 
by Parliament, to supply electrical energy, orif any company are so 
authorised to supply electrical energy within any such districts, the 
Corporation and such local autnorities or company, as the case may 
be, may enter into and carry into effect agreements for the supply 
of electrical energy in bulk by the Corporation to such authority or 
company, provided that the Corporation shall not, for the purpose 
of enabling them to exercise the powers of this section, erect or 
provide any additional station for the generation of electrical 
energy. 

In Clause 75, which gave the Corporation power to accept the 
transfer of electric lighting orders, the following sub-sections 
were added:—(3) In the case of any such transfer being 
made to the Corporation, the consent of the Corporation shall not 
be necessary in the event of any- company, body or person duly 
authorised to supply electrical energy within the district affected, 
desiring to give such supply. (4) Tne Corporation shall not under 
the provisions of any Act of Parliament or provisional order under 
which an undertaking transferred to them under the provisions of 
this section may have been created and maintained, supply clec- 
trical energy outside the borough at a less price than that charged 
for a supply under similar conditions to consumers within the 
borough.” ; 

The first sub-section of the clause was also altered to make it 
clear that the clause only applied to the districts set cut in 
Clause 67. 

The Committee struck out Clause 68 of the Bill, which alluwed 
the Corporation to enter into agreements with local authorities for 
the supply of electrical energy for traction purposes. 

Mr. WEeppERBURBN. K.C., corrected the answer of Mr. Seilon a3 
to the estimate for tramways. Instead of £8,000, it was £88,000. 


The Police and Sanitary Bills Committee, under the chairmanship 
of Mr. J. W. Wilson, on Thursday, concluded their consideration of 
the Accrington Corporation Bill. 

Mr. WEDDERBURN asked the Committee to allow 30 years 
as the period of the loan for the purpose of tramway construction, 
and 25 years for the sum required for equipment. : 

The Cuateman said the Committee were aware that long periods 
for loans bad been granted in the case of electrical equipment, but 
it was the intention of the Committee this year to look more closely 
inte these items, Anyone cognisant with electrical machinery, 
knew that 20 years was a long life for, electrical machines. Mr. 
Sellon knew that it was more like 10 to 15 years. 

Mr. WEDDERBUEN said Mr. Sellon was of opinion that it was 4 
question of how the equipment was maintained. 

The BozovucH EnGinzue said the estimates were as follows :— 
Reconstruction of tramways, £17,000; construction of new tran 
ways, £22,000; relaying of existing tramways, £27,000; and 
additions to depét, £3,000. For the electrical equipment they 
wanted £40,500. 
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The CHarRMay, after a private consultation, said that with regard 
to the money wanted for construction purposes, the Committee had 
considered the fact that a good deal of expense in the way of 
depits, &c., had been incurred, and the period had been fixed, and 
no argament which might be used, could alter that. Therefore, 
the Committee agreed to the suggestion for 30 years. With regard 
to equipment which was more or less of a perishable nature, the 
Committee had considered the matter very carefully, and also 
certain precedents of last year, where the period was cut down to 
15 years. The period had always varied in accordance with 
whetber the equipment was new, or was partially used. In this 
case the Committee were satisfied that 20 years was the utmost that 
could be allowed. In all cases which came before them, they would 
be glad if the agents would bring the estimates up in the form of con- 
struction and equipment, for they intended to abandon the policy 
of averaging it 1n cases of any considerable extent. 





Tue Lonpon County Councit Evectric WIRING PROPOSALS, 


In the House of Commons on Thursday last week, Sir FE. Banpury 
(lamberwell, Peckbam) moved :—“ That it be an instruction to the 
Committee to omit Part XV.” from the L.C.C. General Powers Bill. 
He said the clause which he desired to omit empowered the local 
authorities to supply wires, fittings and apparatus to the premises 
of their consumers, and to borrow money for the purpose. The 
object of that clause was to introduce municipal trading and to 
interfere with the legitimate work of private shopkeeperr, con- 
tractors and engineers, 

Mr Buns, according to the 77mes report, said the County Council 
was acting in this watter on behalf of the borough councils. There 
were in London 13 electric lighting companies who had power to 
supply electric light, and to sell to the consumers the necessary 
fittings and appliaaces, Parliament had given to 16 borough 
councils the power to supply electric light in London, but they could 
not do so effectively or cheaply if the fittings and appliances had 
to be bought from middlemen, who frequently made large profits 
out of the consumers. The borough councils, without exception, 
had asked the County Council to apply for powers in their Bill to 
enable them to sell fittings to consumers who took their electric 
light. It was ridiculous to call that a glaring instance of municipal 
tradiug. Let members be logical and consistent. Why should they 
refuse this power to the borough councils, and at the same time 
allow the South Metropolitan Gas Co. to supply burners and cooking 
stoves ? 

Sir H. Kimpmr said he was strongly opposed to this attempt to 
tax the ratepayers in order to set up businesses in competition with 
private enterprise. 

Mr. Benn pointed out that the Woolwich and Marylebone borough 
councils already possessed these powers, 

Major Evans-Gorpon said he was conviuced that it was reason- 
able taat those powers should be given to the vorough councils, 
and he should vote against the instruction. 

The House divided, and the numbers were—For the instruction, 
190; against, 196; majority, 6. 


Baker Street and Waterloo Railway Bill.—Oa March 14th the 
Court of Referees considered th: question uf the /ocus standi of the 
Gorden Hotels, Ltd., against the Bill of the Baker Street and 
Waterloo Railway Cu. After hearing the case for the railway com- 
pany, the Court disallowed the Jocus. 

Edyware and Hampstead Railway Bill.—The locus standi of the 
London County Council against tnis Bill was disallowed, except 
against Clause 14 and so much of the preamble as relates thereto. 

Dublin United Tramways —In the House of Commons on March 
20:h, the Daolin United framways Bill was read a second time, 
and an instraction to the Committee was agreed to, to insert in 
the Billa clause compelling the Dublin United Tramways Co. to 
supply electric current to the Blackrock Urban District Com- 
missioners for the purpose of the electric lighting of the district. 

Appointment of Committees to consider Electrical Bills. — The 
Committee of Selection of the House of Commons has appointed a 
Committee, consisting of Mr. Compton Rickett (chairman), Sir 
James Heath, Mr. Yoxall and Sir Walter Palmer, to consider the 
following Bulla :—Charing Cross, Euston and Hampstead Railway; 
Edgware and Hampstead Railway; Great Northern, Picca- 
dilly and Brompton Railway (No.1); and the Baker Street and 
Waterloo Railway. A Committee consisting of Mr. Stevenson 
(Chairman), Mr, Allhusen, Mr. Rose and Mr. Moon has been 
appointed to consider various Bills, among them being the South 
Wales Electrical Power Distribution Bill and the Shropshire and 
Worcestershire Electric Power Bill. 

Gas in Telegraph Inspection Chambers.—Sir T. Dewar has asked 
the Postmaster-Geaoeral whether his attention has been called to 
accidents reported by the Metropolitan Police as being due to 
explosions caused through gas escaping into telegraph inspection 
chambers and coming into contact with leakagein an electric wire ; 
and will he state what compensation has been paid for any personal 
Injuries which such accidents may have caused, and what action has 

€n taken to prevent their recurrence. Replying in the Parlia- 
ment papers, Lord Stanley said he had not seen any reason to 
suppose that explosions had been due to leakage in a telegraph or 
telephone wire. No compensation had been paid by the Post Office, 
bich had not been in any way in fault. The engineers of the 
Post Office were considering whether there was anything the 
crpartment could do to diminish the danger arising from the escape 

gas, 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, gc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


“GaseLee” writes:—“A orders from B a temporary electric 
light installation, and B orders from C the necessary accumulators. 
When B connects the accumulators he finds that they are under 
voltage, and, consequently, A refuses to accept the work. B returns 
cells to C, and lodges complaint. C opens the cells, and fiads that 
one of the lugs is corroded (broken). Can B claim from C his out- 
of-pocket expenses ? ” 

*.* It B ordered from C certain accumulators which were to give 
a particular voltage, and they failed to give this voltage, it is clear 
that B can recover from C any reasonable expenses to which he was 
put by reason of his not being able to fulfil his contract. If the 
accumulator failed owing to the lug being broken, this would also 
appear to be a defect for which C should be held responsible. 








THE HOLBORN AND FINSBURY ELECTRICAL 
EXHIBITION. 


s 


Tuts Exhibition, which was opened on the 2()th inst., has been 
organised by the County of London Electric Supply Co., Ltd., 
whose several areas of supply are among the largest and most 
important in the metropolis, embracing the boroughs of Finsbury, 
Holborn, Wandswortan, Camberwell, and portions of Southwark ana 
Bermondsey. 

The opening ceremony was performed by the Mayor of Holborn, 
supported by representatives of the local authorities. 

Mr. J. B, Braithwaite, junr., the chairman of the company, in thank- 
ing the various epeakers for their loyal support, referred to the scope 
of their power business, in conaection with which it was interest- 
ing to note that they and their neighbours, the City of London Co., 
were supplying some 20.000 8 P. of motors; the latter fact was also 
a practical answer to those companies who were now seeking autho- 
rity to supply London with electricity for power purposes. He 
proceeded to review the prominent features of the Exuibition, men- 
tioning that the company were supplying some 2000 consumers in 
workmen’s dwellings on the peuny-in-the-slot system, and that a 
sample installation of this description was included among the 
exhibits. 

For our own part, we believe this Exhibition to be one of the 
most representative of ts kind held so far in this country; firms 
of repute in the electrical world meet one on every hand, 
and the power user, for whom the exhibition specially caters, will 
find a large selection of interesting specialities. The company, it 
may be noted, have specially encouraged power users in the Holborn, 
Clerkenwell and St, Luke’s areas, where a power circuit at 530 volts 
D.C. 18 in operation. 





Fic, 1.—Apnit Evectric|Co.’s Exarsrt, Two-pHasp Moror. 


Altogether, some 70 stands are provided, and these contain 
exhibits of motors, cables, lifts and hoists, motor-driven machinery, 
switchgear and instruments, arc and street lighting, interior and 
artistic fittings, telephones, &c., contributed to by the following 
prominent firms among others:—Mesers. Crompton & Co., the 
Brush Co., the Westera Electric, Union Electric, and General 
Electric Companies, the Electrical Co., the Electromotor and 
Dynamo Co, Britich Ivsulated and Helsby Cables, Messrs. 
Callender, the India-Rubber Co., Silvertown, Messrs. Johnson and 
Phillips, Veritys, Ltd., Messrs. Moy, Reason Mfg. Cv., National 
Telephone Co., &c. 

Among the exhibitors of more general interest, we noticed Messrs. 
Maple with a tastefully-arranged apartment provided with fittings 
which amply demonstrate the great possivilities of electricity in 
artistic effects; Messrs. Nye & Sons, who show a selection of 
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domestic machinery, electrically driven; the Linolite Co., who, 
as usual, display to advantage the special features of their system 
of lighting; Messrs. G. Worssman & Sons, who show an electric re- 
frigerating machine in operation ; Messrs. Dellagana, who have on view 
their Kupron electro-plating process; Mr. Henry Snowdon exhibits 
practical applications of the Nodon electric valve, and the British 
Westinghouse Co. and Messrs. A. W. Penrose & Co. make a feature of 
mercury vapour lamps of the Cooper-Hewitt and Bastian types. 

The County of London Co. are well represented in several 
exhibits, including a suite of rooms and a sample workman’s 
dwelling, fitted up for electric lighting. The electrics] press is 
also represented by ourselves and others. 

Among the exhibits of interest to the power user, will be found 
those of the Adnil Electric Co. One of this firm’s automatic lift 





Fias, 2 anD 3.—AINIL ELECTRIC V0.9 2 XHibiio 


controllers, with a 5-H.P. motor, is shown in operation. The con- 
troller, which is illustrited in fig. 2, provides a most effective 
method of starting up the motor which should make this type of 
apparatus very popular. The firm also shows a selection of motors 
and specialities, embracing over-load alarms, heating stoves, meters, 
interior wiring and fittings. 

The heating stove is a departure from orthodox types, inasmuch 
as the resistance material, consisting of ordinary wire, is inter- 
woven with asbestos cord, and in fact the radia ing surface inside 
the stove resembles a wovea fabric, as shown in fig. 3. The Adnil 
Co. claim that this material will carry much greater currents and 
dissipate more energy per square inch than any other method of 
construction. 

Toe “Adnil” meter is sta'ed to be accurate on either direct or 
alternate currents, and irrespective of the wave form or periodicity 
of the circuit. 

As we hope to deal at greater length with certain of the exbibits in 
our next week’s issue, we st a'l defer our further remarks until then. 

(7'0 be concluded.) 








NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 3822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4,598. “To use electric currents fo as to electrolyse baths made of diff: rent 
acids for the purpose of destroying all vegetable matter in woo!, rags and other 
tibres.”” 8. Roperts. March 6th. 

4,595. ‘* Improvements in stopping and starting bydraulic pumps, electrically- 
driven or otheiwise.”’ T. R. CHarvron and G. H. Tarver. March 6th. 

4,625. “Improvements in electric hoist controjlers.” J. G. Cups, 
March 6th. 

4,648. “An electrical grower.” ©.GraHam. March 6th. 

4,668. “Improvements in the -manufacture of copper electrotypes and 
apparatus therefor.” S.O.Cowper-CoLtzs. March 6th. 

4,700. ‘“‘Improvements in electric light counterweight fittings.’ J. 
MoFariane and H. Watson. March 7th. 

4,716. ‘*Telephone exchanges.” F. A. Lunpquist. March Tih. (Cemrlete.) 

4,728. ‘An improved instrument for displaying aud recording the wave form 
of alternating electric currents or voltages.” Crompton & Co., Lrp., and R. 
GoupscHMIDT. March 7th. 

4,731, ‘Improvements in electric pushes or switches for operating electric 
bells, telepbunes, signalling, and ior other purposes.” C. S. WANSBROUGH. 
March 7th. 

4,740. ‘Improvements in electric arc lamps.”” H.E.ANGoLp. March 7th. 

4,741. “Improvements relating to electrical apparatus for transmitting and 
receiving signals.’’ A. IT. Dawson and G. T. BuckHam. March 7th. 

4,760. “Improvements in dynamo-electric machines.” F. FRouticn and R. 
Farkac. March 7th. 

aaa ‘Improvements in electric circuit-breakers..”. W.H. Scott. March 
7th. 

4,780. ‘‘Improvements in and relating to appliances for testing electric 
batteries.”” H.H. Lake, (N. Jacobsen, Norway.) March 7th. 

4,786. ‘‘Arclamp.” T.A. Hearson. (Phinix Elektrotechnische Ges.m.b, 
Germany.) March 7th. (Complete.) ‘ ‘ = 


4,801. “Improvements in obstruction removers or life guards for electric 
tramcars and like vehicles.” M, B. MounratnysG,. M. Grsson, and A. F. H, 
Heap. March 8th, 

4,816. **Animproved apparatus for detecting leaks in electric circuits.” W. A, 
Buckitanp. March 8th. 

4,827. “Improvements in trolley poles for electric tramway vehicles.” 
W. J. Bowpen and J. W. CronksHaw. March 

4832. ‘Improvements in or relating to electrical fittings.” J. Duapic:, 
March 8th. (Complete.) 

4,848. “Improvements in arclamps.’”’ P, M, Justice. (The Phénix Electro. 
technische Gesellschaft m.b.H., Germany.) March 8th. (Complete.) 

4,858. ‘‘ Improvements in connection with the compensating poles of elec- 
trical machines.””’ Enextrizitats Aot,-GEs. VORM. » LAHMEYER & Co, 
(Date applied for under Patents Act, 1901, April 16th, 1904, being date of appli- 
cation in Germany.) March 8th. (Complete.) 

4,869. ‘Improvements in the field magnet arrangements of alternate-current 
electrical machines.”” E.extrizitats Act.-Gres, vornm. W. Laumeyer « (lo, 
(Date applied for under Patenis Act, 1901, April 30th, 1904, being date of 
application inGermany.) March 8th. (Complete.) 

4,967. “‘ Improvements in or relating to electric vapour apparatus, and more 
particularly to lamps of the character known as electric vapour lamps or mer- 
cury vapour arc lamps, or hermetically-enclosed arc lamps or the like.” C, 0. 
Bastian and G. Catvert. March 8th. 

4,678. ‘‘Improvements in and relating to electric distribution systems and 
controlling apparatus therefor.” Tse British THomson-Hovston Co., Lip, 
and E. B. WepMore. March 8th. 

4,881. ‘*Improvements in and relating to electro-magnetic brakes.” Tux 
BritisH THomson-Hovuston Co, Lrtp.,and C, B. LarzELERE. March 8th. 

4,883. “Improvements in or relating to central station telephone systems 
working with a common battery.” I. B. Brrnsaum and F.G. Bett. March 
8th. 

4,957. “Improvements in printing telegraph systems.” S.E, Pace. (F.J. 
Swift, United States.) March 9th. (Complete.) 

4,960. ‘Improvements in electrical multiple influence or condenser 
— O. Imray. (H. Wommelsdorf, Germany.) March 9th. (Com- 
plete.) 

4,967. ‘‘ Improvements in connection with the braking arrangements of elec- 
tric motors.”” W.H.Scotr. March 9th. 

4,979. ‘*Improvements relating to resistance units for rheostats, electric 
heaters and the like.”’ H, H. Lake. (The Wirt Electric Co. Incorporated 
United States.) March 9th. (Complete.) 


4,982. ‘* Improvements connected with the control of electric circuits.’ M. 
CuHapman and G, L. Stone. March 9th. 

4,984. ‘*An improved receiver for wirelers te’egraphy.” J. G. BatsiLuir. 
March 9th. 


5,010. ‘Improvements in ayparatus for controlling and operating the 
points of electric railways and tramways.” E.Cross. March 10th. 

5,013. “Improvements in and relating to telpherage or overhead electric 
conveyor systems and the like.’’ H.S.Cow. March 10th. 

5,042. “ Improvements in electrically-operated pianos.” J. WEBER. March 
10th. (Complete.) 

5,045. “ A low voltage electric light for motor vehicles.” O.D.B. Payne. 
March 10th. 

5,061. ‘Improvements in elastic supports for cells and storage batteries.” 
H. Tupor. March 10th. (Complete.) 

5,059. “ Improvements relating to the application and distribution of electric 
motive power particularly for use in starting machinery and for similar pur- 
poses.”” G. W.Mascorp. March 10th. 

5,070. “Improvements in cut-outs or safety devices for electric systems or 
apparatus.” (HE British THomson-Houston Co., Ltp. (The General Electric 
Co., United States.) March 10th. 

5,078. ‘Improvements in, or connected with, means for automatically 
breaking an electric circuit in the event of a leakage to eurth.’’ NALDER Bros. 
AND THompson, Lrp., and A. F, Harris. March 10th. 

5,148. ‘* Improvements in electrically-driven steering gear.” W.,H. Har- 
FIELD and W, RovuTLeDGE. March 11th. 

5,149. “Improvements in, or relating to, telephone and like transmitters.” 
H. A. Cutmore. March Ith, 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 91, (in stamps). 


1904. 

ELECTRICALLY ConTROLLED Lirts. J. Richmond. 45. January Ist. 

IMPROVEMENTS IN OR RELATING TO THE TROLLEY WirEs oF ELEcTRIC Tran- 
ways. G. Hall. 88. January Ist. 

REGULATION OF Evectric Currents. P. La Cour. 181. January 2nd. (late 
claimed for }atent umder Patenvs Act, 1901, January 5th, 1903, being date of 
application in Denmark.) 

ALTERNATING CURRENT GENERATORS AND Moronrs. A. P. Zani. 136, January ‘nd. 

Exectric Castes, M.B. Field. 819. January 5th. 

A Sarety Device FOR USE ON VEHICLES PROPELLED BY Frectric Trac! ion 
ON THE Srup-Contact System. W. Griffiths & B. H, Bedell. 051. 
January 6th. 


MANUFACTURE OF CHLORINE BY ELECTROLYSING Soprum CHLORIDE SoLvTioN, 
AND APPARATUS THEREFOR. S. Leetham. +56. January 7th. 
MIcROPHONES FOR TELEPHONIC AppaRATus. LL. T. Rassompierre & L. J. M. 
stun. ved velliary sth, (vu.e claimed for patent under Patents A.\, 
syos, Jaruary 15th, ls, beg: ate of : pplication iu & rance.) 
IMPROVEMENTS IN THE CONSTRUCTION OF THE ARMATURES OF DyNAMO-ELF: TRIC 
Macuines AND Execrric Motors, with a VIEW TO FACcILITAT! THE 
MownTING OF THE SAME UPON THEIR SHarts, E, 8S. G. Rees. 574 
January 9th, 


IMPROVEMENTS RELATING TO ELEcTRIC INCANDESCENT Lamps. J. Schwal & 
Vogel. (Complete.) 628. January 9th. 

Exectric Anarms. M. Plato. 660. January 11th. 

ExxEcrric STOVES AND HEATING AND CooKING APPARATUS, J. A. Bauer. 699. 
danuary llth. : 

Exectric Ramway Systems. The British Thomson-Houston Ce., Ltd., Ii. N. 
Spo burg, F. W. Carter, and A. 8. Cubitt. &1s. January 12t). 

Systems oF Extectric Motor ConTroL, AND IN CONTROLLING APPA 


aTUS 


“HEREFOR. The British Thomson-Houston Cv., Lid. (ihe Guerel 
Electric Co., Ltd., United States.) 8zl. January 12th. 

Retays FoR RecorpinG RE-TRANSMITTING AND CONTROLLING CURREN'S OF 
ELECTRICITY, AND APPARATUS ‘HEREFOR, W. E. G. Johustu. the. 


Javuary 183th, 

Execrric ALARMS For CLocks. CO. B. Sturgess. 984. January 14tb. 

Spark ExtInGuisHinG APPARATUS FOR USE IN CONNECTION WITH HELECTHICA 
HicH Frequency Crrcurrs. A.d’arsonval. 1,006. January .4ih. 

Etectric Lignt Swircues, Erecrric Bett PusHEs, AND THE LIKE. G. W. 
Beiam. 1,027. Jauuary 15th. 

LECTRICAL ConTacT-MaKER For Gas, Om, AND ALL INTERNAL COMEVSTION 

Enoines, A. Alltree. 1,044, January 15th, 
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